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CHAPTER I 
INTRODUCTION 
Maternal Mortality.--The thought of death has always 
created fear and anxiety in the minds of the majority of 
people. Less than thirty years ago death was an ever presen~ 
possibility to those women bearing children. In 1915 it was 
estimated that six mothers died for every 1,000 births. 1 
Not only was there a high maternal death rate, but 
the chances of infant survival through the first year of 
life were so slim that parental fears were doubled. Prior 
to 1900, the infant mortality rates of 100 to 150 were 
common. 2 In a review of the 1915 statistical data Elliot 
stated that one out of ten infants died before their first 
birthday. 3 
Because of the nationwide concern about this problem, 
the Children's Bureau was established in 1912 and in 
~. M. Elliot, "Deaths Around Births--The National 
Score," Journal of the American Medical Association (June 21, 
1958), 167:945-947. 
2E. B. Jaco, (ed.), Patients Physicians and Illness, 
Glencoe, Illinois, The Free Press (1~58), p. to. 
~. M. Elliot, op. cit., p. 945. 
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cooperation with the United States Bureau of the Census 
broadened the effective registration of births. 
2 
In 1932, committees were organized in many cities 
to examine maternal deaths in an attempt to eliminate the 
causes. Many deaths were recognized as preventable with 
the conclusion in the following year that two-thirds of the 
maternal deaths were preventable. 
It was concluded that a reduction of 17 deaths per 
10,000 live births would be an "irreducible minimum."1 
Yet, even with improvement, in 1955 the maternal and infant 
deaths ranked fourth among the main causes of death at all 
ages in the United States. 
In 1957, the rate dropped to 4.1 maternal deaths 
per 10,000 live births--a decrease of more than 70 per cent 
below the so-called "irreducible minimum." A denominator 
was used in determining rates which were ten times larger 
than that of 1915 rates in order to avoid the small frac-
tions that would have to be dealt with if the same denomina-
tors were used. 
This improvement was due largely to the efforts of 
all concerned with maternal and child health, especially among 
1L. Baumgartner and J. Pakter, "Challenge of Fetal 
Loss, Prematurity and Infant Mortality--Assessing the Local 
Situation," Journal of the American Medical Association (June 21, 1958), 167:937. 
3 
members of the medical and nursing professions. Following 
the recognition of this problem, widespread educational ef-
forts were directed towards parents. This was an important 
factor in the tremendous reduction of the maternal mortal-
ity rate in the United States. Also, hospitals were recog-
nized as a safer environment for deliveries and so became 
the choice of pregnant patients in preference to home 
deliveries. At the present time, 96 per cent of the births 
occurring in the United States are in hospitals, an increase 
of 50 per cent from 1946 to 1957.1 Modern maternity care 
was also emphasized in the education of physicians, nurses 
and others in the allied professions thus providing more 
adequately trained personnel. 
Vital Statistics.--Studies published over the years 
demonstrate that maternal and/ or infant mortality rates 
varied among the different social classes. As long ago as 
1865, a study was done in Providence, Rhode Island on age-
specific mortality of income tax-payers and non-income tax-
payers. Results showed that infants born to the non-
taxpayers had twice the mortality rate of those born to 
1A. D. Chenoweth, "Postnatal Period--General Scope," 
Journal of the American Medical Association (January 30, 
1960), 172:419. 
4 
tax-payers (190 to 93 respectively). 1 Thus a separation of 
a population according to income (those paying taxes are 
presumed to have higher incomes) evinces that economic 
conditions play a role in infant mortality rates. 
Rountree's study2 of infant mortality by class, 
which was made in England in 1899 and repeated in 1936, 
demonstrated (in both instances) distinct differences among 
the three working classes. The lowest class reported the 
highest infant mortality rate and the highest working class 
showed the lowest rate. 
In 1955 vital statistics showed that in the United 
States 165,376 deaths occu~red during the perinatal period. 
There were 1,901 maternal deaths, 86,124 deaths of infants 
prior to or during birth, and 77,351 neonatal infant 
deaths. 3 
Racial Differences in Mortality Rates.--Further in-
vestigation showed that the non-white population death rate 
1c. V. Chapin, "Deaths Among Taxpayers and Non 
Taxpayers Income Tax, Providence 1865," American Journal of 
Public Health (August 1924), 14:648. 
2B. s. Roun.t:r"ee, Poverty and Proeress: A Second 
Social Survey of York, London, Longmans,reen, 1941, pp. 297-
298. 
3united States Department of Commerce, Bureau of 
the Census, Vital Statistics for the United States~ 1955. 
Washington, D.C., United States Printing Office, 1 55. 
5 
was nearly four times the rate for white. Nearly 40 per 
cent of the annual maternal death rate occurred in the non-
white group although only 15 per cent of the total number 
of babies were born to this population. 
Despite the fact that there was a maternal mortal-
ity rate in 1957 of 4.1, a distinct difference in the rates 
of whites and non-whites was again noted. The maternal 
death rate among the whites was 2.8 per 10,000 live births, 
whereas the non-white population had an 11.8 rate. 
Two essential differences could be considered to 
explain the discrepancy in maternal mortality of the two 
populations: 
1. Inherent racial characteristics which 
give the non-white group a greater 
susceptibility to disease, and/or, 
2. Socio-environmental conditions which 
are generally common to both groups. 
6 
It has already been demonstrated1' 2 ' 3' 4 ' 5 that this 
discrepancy in mortality is virtually eradicated when the 
socio-environmental status of the two populations approach 
each other in quality. 
Morbidity and Environment.--With the approaching 
control over maternal deaths, the essential concern of all 
those in health promotion is to shift those factors dealing 
with the prevention of a fatal issue to a better understand-
ing of, and the prevention of those factors associated with 
the production of morbidity. It has become increasingly 
important today to begin the shift from the study of mortal-
ity, which is closely approaching zero in urban populations, 
1 E. G. Jaco, op. cit., Table 5, p. 35. 
~. M. Weiss, and J. J •. Prusmack, "Essential 
Hypertension in the Negro," American Journal of Medical 
Sciences (1938), 195:510-516. 
~. Kesilman, "The Incidence of Essential Hyperten-
sion of White and Negro Males," Medical Record (1941), 
154:16-19. 
4-x.. J. Usilton and G. C. Rtihland, "Survey of Venereal 
Disease in the District of Columbia," Venereal Disease In-
formation (1940), 21:224-254. 
Sa. H. Hazen, "Syphilis in the Negro," United States 
Public Health Service Venereal Disease Information Supplement. 
Bulletin NUmber 15, Washington, D.C. (1942), p. 7. 
to the increasingly significant study of morbidity and to 
develop satisfactory standards. 
If socio-environmental factors are important in 
mortality, they must also be important in perinatal mor-
bidity. In other morbid situations relationships have 
7 
been demonstrated. For ex~ple, in a study done in Syracuse, 
New York, on the influence of socioeconomic factors on the 
distribution of hepatitis (an inflammation of the liver) it 
was shown that the children in the lower socioeconomic 
groups had higher total case rates. 1 Thus, if in other 
morbidity situations a relationship such as this is demon-
strated, there should also be a similar correlation with 
perinatal morbidity. This bas already been demonstrated in 
animal experiments but not with tangible verity in humans. 
Purpose of the Research.--To determine the influ-
ence of various socio-environmental factors on the occur-
renee of perinatal abnormalities a comprehensive research 
study was made of 421 patients living in a slum area. The 
major areas of observations in this study are: 
1c. Goldstein and P. I. Wehrle, "The Influence of 
Socioeconomic Factors on&e Distribution of Hepatitis in 
Syracuse, N.Y.," American Journal of Public Health (1959), 
49:473. 
1. 
2. 
3. 
The incidence of maternal perinatal 
complications in this particular popu-
lation 
The incidence of neonatal perinatal 
complications or problems 
The number of patients with one or more 
major complications during the maternal 
perinatal period in relation to the 
socio-environment in which this group 
lives 
4. The number of patients with minor 
complications or no complications during 
the maternal period in relation to the 
socio-environment in which this group 
lives 
5. The relationship within the socio• 
environmental structure of the two ma-
ternal groups listed above 
6. The number of patients with infants hav-
ing congenital abnormalities and the 
relationship, if any, with any particular 
host-environmental factor or maternal 
perinatal factor. 
8 
The purpose, therefore, of this research study has been to 
explore the problem of the significance of the socio-
environmental factors and their possible relationship to 
perinatal morbidity. 
9 
CHAPTER II 
REVIEW OF LITERATURE 
1. Introduction to the Review of Literature 
General Review of the Research.--Research litera-
ture in the past has placed an increasing emphasis on the 
significance of the environment as a causative factor in 
the incidence of the abnormalities occurring during the 
perinatal period. Although there have been intensive 
investigations to prove the existence of such a causal 
relationship, the cumulative knowledge is still minimal 
and fragmentary. 
The major conclusions arrived at are from reported 
studies with animals. In these studies it is possible to 
exercise fairly complete control over the organism as well 
as the environmental factor under investigation. Positive 
relationship between adverse environmental factors and 
perinatal deviations have been identified under such cir-
cumstances. To date few environmental agents have been 
definitely found to be positively associated with the 
causation of perinatal abnormalities in human beings. 
- 10 -
11 
However, the identification of environmental factors associ-
ated with the animal abnormalities has a useful educational 
value since they suggest possible comparable circumstances 
of significance in human beings. 
Complexity of Research.--Working with humans in-
creases the complexity of research. It is impossible to 
completely control the human element, the environment, or 
the interaction of the individual within his environmental 
structure. This difficulty points out the need for more 
intensive and extensive research in order to establish the 
nature of an environmental-perinatal relationship if one 
exists. 
Genetic Origin.--Studies may show that some ab-
normalities are clearly of genetic origin since they can 
be traced back through many generations within the same 
lineage. To a certain extent also, the expression of a 
genetic characteristic may be altered by the environment. 
Environmental Influence.--Until a short time ago, 
congenital abnormalities were generally believed to be only 
genetic in origin resulting from the transmission of 
defective germ plasm. In Australia in 1941, Dr. N. McAlister 
Gregg published an article in WhiCh he stated that German 
measles during pregnancy was a prime cause of congenital 
cataract in the unborn infant. 1 Results of this study 
stimulated additional research in this area with the ul-
ttmate aim of control through education and prevention. 
12 
According to Mintz's book on the influence of en-
vironment, one reason for the increasing interest in 
prenatal influences was due to the fact that the United 
States in 1953 had a total of 20,012 deaths from congenital 
malformations, whereas infant deaths from measles, scarlet 
fever, dyphtheria, whooping cough and poliomyelitis to-
gether totaled only 2,544. 2 Comparison of the two figures 
demonstrates the impressive difference. 
2. Animal Research 
Control in Laboratory Method.--Much of the earlier 
work as well as current work in this field was done with 
animal experimentation which permits greater control of 
both the organism and the specific environmental factor 
under study. ln a review of animal experiments and the 
relationship between environment and congenital malformation 
~. M. Grep, "Congenital Cataract Following German 
Measles in Mother, Tr. Qphthamological Society in Australia 
(1942), 3:35-46. 
2B. Mintz, (Ed.), Environmental Influences of Pre-
Natal Development, Chicago, Illinois, University of Chicago 
Press (1958), p. 1. 
13 
Millen2 concludes that much experimental evidence supports 
the viewpoint that conditions have a significant role in 
the determination of the appearance of congenital malforma-
tions. 
Early Experiments.--one of the earliest experiments 
was done by Stockard who learned that cyclopia could be 
induced in fish. 2 Experiments with amphiba and fish proved 
that injurious stimuli acting early during embryonic life do 
not produce a single specific result but may produce a vari-
ety of defects. 
ln order to produce more valid deductions and basic 
principles from animal research. which would be applicable 
to human beings, most experiments with animals have been 
limited to those comparable to humans in terms of metabolic 
processes and responses to various agents. Researchers 
have employed many methods for their experimental studies. 
One article by Kalter and Warkany lists more than 350 refer-
ences to research studies on the effects of various metabolic 
1J. w. Millen, "Some Aspects of the Relationship 
Between Environment and Congenital Malformations 1" Irish Journal of Medical Science (January, 1959), 397:~3-29. 
2c. R. Stockard, "Development of Artificially 
Produced Cyclopean Fish: Ma~esium Embryo," Journal of 
Experimental Zoology (1909), 6:285-338. 
14 
factors alone on mammalian embryonic development. 1 
Nutritional Research.--During the past twenty years 
extensive studies have been made of maternal nutritional 
deficiencies through research on animals with induced de-
ficiencies and with humans who demonstrated dietary inade-
quacies. Induced specific-vitamin deficiencies or multiple-
vitamin deprivations have been reported to produce malforma-
tions in animals. The importance of vitamin A storage 
during pregnancy for adequate fetal development has been 
demonstrated by many animal experiments. 2 ' 3' 4 ' 5 Warkany and 
his associates have done extensive work on the effect of 
~. Kalter and J. Warkany, "Experimental Production 
and Congenital Malformations in Mammals by Metabolic Pro-
cedures," Physiological Review (1959), 39:69-115. 
2F. Hale, "Relation of Vitamin A to Anophthalmos 
in Pigs," American Journal of Ophthalmology (1935), 19:1087-
1093. 
3r. Hale, "Relation of Maternal Vitamin A Defi-
ciency to Microphthalmia in Pigs," Texas State Journal of 
Medicine (1937), 33:228-232. 
4a.. Kalter and J. Warkany, "Congenital Malformations 
in Inbred Strains of Mice Induced by Riboflavin-deficient, 
Galactoflavin-containing Diets," Journal of Experimental 
Zoology (1957), 136:531-564. 
5J. G. Wilson, c. B. Roth, and J. Warkany, "An 
Analysis of the Syndrome of Malformations Induced by 
Maternal Vitamin A Deficiency. Effects of Restoration of 
Vitamin A at Various Times During Gestation," American 
Journal of Anatomy (1953), 92:189-217. 
15 
specific nutritional deficiencies on newborn animals. 1' 2'3 
Millen, et al4 conducted vitamin deficiency diet experi-
ments using rabbits; Moore, et a15 fed rabbits Vitamin K 
deficient diets which resulted in abortions. Nelson and 
his colleagues6 developed multiple congenital abnormalities 
in rats with diets deficient in Riboflavin. However, Fell 
and Mellanby, on the other hand, introduced an excess 
amount of Vitamin A in chick ectoderm cultures and pro-
duced metaplasia (a conversion of one tissue into another). 7 
1 J. Warkany and R. C. Nelson, "Appearance of 
Skeletal Abnormalities in the Offspring of Rats Reared on a 
Deficient Diet," Science (1940), 92:383·384. 
2J. Warkany, "Effects of Maternal Rachitogenic Diet 
on Skeletal Development of Young Rats," American Journal of 
the Diseases of Children (1943), 66:511-516. 
3 J. Warkany, "Congenital Malformations Induced by 
Maternal Dietary Deficiency," Harvey Lectures (1952-1953), 
48:89-109. . . 
4 J. W. Millen, D. H. M. Woolam, and G. E. L8IIIlling, 
"Congenital Hydrocephalus Due to Experimental Hypovitamin-
osis A," Lancet (1954), 2:679-683. 
5 R. A. Moore, I. Bittenger, M. L. Miller, and L.M. 
Hellman, "Abortion in Rabbits Fed on Vitamin K Deficient 
Diet," American Journal of Obstetrics (1943), 43:1007-1012. 
~. M. Nelson, C. D. C. Baird, and H. V. Wright, 
"Multiple Congenital Abnormalities in the Rat Resulting from 
Riboflavin Deficiency Induced by the Anitmetabolite Galacto-
flavin," Journal of Nutrition (1956), 58:125-134. 
7H. B. Fell and E. Mellanby, "Metaplasia Produced 
in Cultures of Chick Ectoderm by High Vitamin A," Journal 
of PhysiologY (1953), 119:470·488. 
16 
It is also interesting to note that an excess of nicotinic 
acid has caused abnormal development of the chick embryo. 1 
Since the study of maternal nutritional deficiency 
or excesses has produced such rewarding conclusions in 
animal experimentation, it is probable that more is being 
done in this field than in some other areas. However it 
must be remembered that information obtained from animal 
experiments is not always applicable to human beings. 
Irradiation in Animals.--It is interesting to note 
that some physical factors studied in animal experiments 
have occurred in varying degrees during human pregnancy. 
For example, irradiation in animals, as in human beings, 
has been demonstrated to have a definite effect on the 
lw. W. Lanauer, "Niacin Antagonists and Chick 
Development," Journal of.Experimental Zoology (1957), 
136: 509-530. 
17 
production of a congenitally abnormal offspring.l,2, 3, 4 
Exact dosage requirements, as well as time and duration of 
exposure have been minutely studied in connection with the 
entire gestation period. 
Cardiac Defects.--Hardins and Polli report that an 
excess of carbon dioxide breathed by pregnant rats causes 
specific cardiac defects. 5 According to animal research 
experts, further investigation is definitely needed in this 
area because of the obvious possible human implications. 
1s. P. Hicks, "The Effects of Ionizing Radiations, 
Certain Hormones and Radiomimetric Drugs on the Developing 
Newous System,"· Journal of Cellular and CO!Parative Physi-
ologz (Supplement t), (1954), 43:151-178. 
2 T. T. Job, G. J. Leibold, and H. A. Fitsmaurice, 
"Biological Effects of Roentgen Rays. The Determination 
of Critical Periods in Maumalian Development with X-Ray," 
American Journal of Anatomz (1935), 57:455-463. 
3 J. Warkany and E. Schraffenberger, "Congenital 
Malformations Induced in Rats by Roentgen Rays," American 
Journal of RoentgenologY (1947), 57:455-463. 
4J. G. Wilson, "Differentiation and the Reaction 
of Rat Embryos to Radiation," Journal of Cellular and 
Comparative Phzsiologz, Supplement t (1954), 43:11-38. 
5o. M. Hardins and J. F. Polli, "Experimental 
Production of Cardiac Malformations," American Medical 
Association Archives of Pathologz (1957), 64:290-296. 
18 
Hrpoxic Stress.--A controlled laboratory study by 
Ingals and Philbrook describes embryonic development under 
hypoxic stress of varying severity. The purpose of these 
experiments was to try to identify environmental factors 
causing human congenital malformations. 1 
Various Environmental Causative Factors.--Although 
specific congenital malformations can be and have been 
developed in certain animals through experimentation no 
generalized conclusions can be made. In a review of animal 
expertments2' 3 various authors report that congenital mal-
formations were produced by dietary deficiencies or excesses, 
anoxia, hormonal restriction, radiation and climatic vari-
ations. As yet there is no conclusive evidence that compar-
able malformations in humans result from similar adverse 
conditions. 
Lr. H. Ingals and F. R. Philbrook, "Monstrosities 
Induced by Hypoxia," New England Journal of Medicine 
(1958), 259:558. 
~llen, op. cit. 
3a. Mcintosh, "The Problem of Congenital Malforma-
tions," Journal of Chronic Diseases (1959), 10:139-151. 
19 
3. Field Methods of Research 
Studies of Human Environmental Problems.--As men-
tioned previousl~Gregg's study of German measles in the 
pregnant woman was a major stimulus towards a more intensive 
investigation of the relationship of environmental factors 
to maternal and child health. 1 The focus of such studies 
with humans has been the mother in her prenatal period or 
during her labor and/or period of delivery. The focus of 
other studies has been the condition of the fetus when 
maternal complications existed. Many studies found varying 
evidence of a relationship between specific environmental 
factors and maternal complications or fetal abnormality. 
Book and his colleagues2 report the results of a 
retrospective study of mothers aged 42 and over. They 
imply in the conclusion that more congenital malformations 
occur in the pregnancies of the older age group solely be-
cause of the age factor. 
McDonald found that maternal age was apparently a 
factor in fetal and infant death and defects. In his study 
1 Gregg, oe. cit. 
2J. A. Book, M. Fraccaro, C. G. Hagert and J. Lindsten, 
"Congenital Malformations in Children of Mothers Aged 42 
and Over," Nature (1958), 181:1945-1546. 
20 
over 20 per cent of the pregnancies did not terminate satis-
factor i..ly with a normal healthy baby. 1 
Davis found that the age of the mother is significant 
since malformations o~cur more frequently among mothers 
under age twenty and among those over thirty-five years of 
age. 2 
Ingals and his associates3 reported that late maternal 
age was associated with a higher infant malformation rate 
and especially with an increase in the hydrocephalus birth 
rate. Hendrick'S 4 analysed the 1953 Ohio case records and 
found that the congenital malfo~tion rate was higher in 
infants whose mothers were either in the lower or higher 
range of childbearing age. 
1A. D. McDonald, "Maternal Health and Congenital 
Defect," New England Journal of Medicine (1958), 258:767-
773. 
2M. E. Davis, "Congenital Malformations and Ob-
stetrics," Pediatrics Supplement (April, 1957), 19:719·724. 
3.r. H. Ingals, T. F. Pugh and B. MacMahon, 
"Incidence of Anencephalus, Spina Bifids and Hydrocephalus 
Related to Birth Rank and Maternal Age," British Journal 
of Preventive and Social Medicine (1954), 8:17. 
4c. H. Hendricks, "Congenital Malfoxmations: 
Analysis of the 1953 Ohio Records," Obstetrics and Gynecol-
£&1 (1955), 6:592-598. 
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Rubella.--Greenberg and his co-workers1 conducted a 
prospective study in New York City of pregnant women with 
rubella and found the incidence of congenital deformities 
among the newborn to be 9. 7 per cent. They point out that 
earlier studies which cited ratas up to 100 per cent were of 
a retrospective type beginning with the already malformed 
infant. Ingalls and Purshottam2 give an account of 
prospective research of rubella in relation to pregnancy. 
This research indicates a deformity rate of about 12 per 
cent of total births which differs greatly from the 
deformity rate of 90 to 100 per cent mentioned above. 
The New York City research project spanned a ten 
year period and covered the areas of maternal rubella and 
fetal malformations and also prematurity and deaths. No 
definite conclusions were drawn. 3 
~. Greenberg, 0. Pellitteri, and J. Barton, 
"Frequency of Defects in Infants Whose Mothers Had Rubella 
During Prepancy," J oumal of the American Medical Associ-
ation (1957), 165:675-678. 
2T. H. Ingals and N. Purshottam, "Fetal Risks from 
Rubella During Pregnancy," New England Journal of Medicine 
(1953), 249:454-455. 
3N. Siegel and M. Greenberg, "Fetal Death, Malforma-
tion and Prematurity After Maternal Rubella," New England 
Journal of Medicine (1960), 262:389-393. 
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Diabetes.--According to Miller's article the inci-
dence of congenital malformations is ten times greater in 
children of diabetic mothers. 1 Joslin, 2 the world known 
authority on diabetes mellitus, states that unsupervised 
diabetics suffer an increase of toxemia during the prenatal 
period and also deliver prematurely, which reduces the 
chances of fetal survival, &ecause of the abnormalities in 
a diabetic woman due to pregnancy, special corrective sub-
stitutional therapy is necessary. This therapy raises the 
fetal survival to more than 90 per cent. Craig3 reports 
the finding of clinical signs of neonatal tetany in newborn 
babies of diabetic mothers. 
An article by Douglas4 concludes that there is no 
evidence in literature to indicate that congenital anomalies 
occur with unusual frequency in the offspring of diabetic men. 
la. C. Miller, "Cardiac Hypertrophy and Extramedul-
lary Erythropoiesis In Newborn Infants of Prediabetic 
Mothers," American Journal of Medical Science (1945), 209: 
447. 
2E. P. Joslin! "Diabetes Mellitus," New England 
Journal of Medicine ( 943), 228:645. 
3w. S. Craig, "Clinical Signs of Neonatal Tetany: 
With Especial References to their Occurrences in Newborn 
Babies to Diabetic Mothers," Pediatrics (1958), 22:297-308. 
4a. Douglas, "Theories of the Cause of So-called 
Deformities and Their Prevention," Journal of the Tennessee 
Medical Association (1958), 51:282. 
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Nutrition.--A review of nutritional literature by 
the investigator1 concludes that, although many individual 
studies are inconclusive, the sheer weight of evidence sup-
ports a positive relationship between good nutrition during 
pregnancy and a healthier mother and fetus. Heseltine, 2 
Tompkins, 3 Wiehl, 4 Jeans5 and Smith,6 are all recognized 
investigators in the area of nutrition. Each has found a 
positive correlation between nutrition and the various 
phases of the perinatal period. Another well recognized 
authority is Bertha Burke who, with her co-workers, has done 
1F. Wollmann, Nutritional Health Education in 
Pre,;ancr, Unpublished Master's thesis, Boston university, 
195 • 
~. M. Heseltine, "Unfinished Business in Maternal 
and Child Nutrition," Public Health Reports (1956), 71:139-
143. 
3w. T. Tompkins, "The Clinical Significance of 
Nutritional Deficiencies in Pre~cies," Bulletin of the 
New York Academr of Medicine (1948), 24:376-388. 
4-o. G. Wiehl, "Changes in Blood Values During 
Pregnancy and the Relation of Protein Levels to Toxemia 
Symptoms," Milbank Memorial Fund Quarterly (1950), 28:238-
262. 
5P. C. Jeans, M. D. Smith and G. Stearns, "Dietary 
Habit of Pregnant Women of Low Income in a Rural State," 
Journal of the American Dietetic Association (1952), 28:27-
• 
6 C. A. Smith, J. Worcester and B. S. Burke, 
"Maternal Fetal Nutritional Relationships," Obstetrics and 
GynecologY (1953), 1:46-58. 
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much nutritional work with the pregnant patient. Her re-
search reports repeatedly emphasize the necessity and value 
of proper diet during pregnancy. 1' 2 ' 3 Studies with over 
2,000 white pregnant women by McGanity and his colleagues4 
also produced a positive relationship between dietary in-
take during the third trimester of pregnancy (the last 
three months) and the occurrence of obstetrical complica-
tions. 
Irradtatkn.--Tenney and Little wrote a comprehensive 
review with references included on each topic of discussion 
which related to obstetrics and its complications. 5 Irradi-
ation was stated to cause an increase in fatal death and 
also increase the incidence of leukemia. Both fetal death 
and leukemia are dependent upon the severity of the amount 
la. S. Burke, "Diet and Nutrition During Pregnancy," 
American Journal of Nursing (1952), 52:1378-1380. 
2B. S. Burke, "Diet Durill8 Pregnancy," American 
Journal of Clinical Nutrition (1954), 2:425. 
3B. S. Burke, "The Dietary History as a Tool in 
Research," Journal of the American Dietetic Association 
(1947), 23:w41. 
4w. J. McGanity, R. o. Cannon, et al., "The 
Vanderbilt Cooperative Study of Maternal and Infant Nutri-
tion, VI," American Journal of Obstetrics and Gynecology 
(1954), 67:501-527. 
5tenney and Little, op. cit. 
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of radiation received by the mother. 
Hormonal Therapy.--ln some cases hormone therapy is 
reported to cause congenital malformations. However, the 
number of cases are so small that the results are not con-
clusive.1 
Infections.--Premature rupture of the membranes or 
an early rupture during prolonged labor has resulted in 
intrauterine infections of the newborns which are difficult 
to identify before birth according to Tenney and Little. 2 
Urinary tract infections during pregnancy are found 
to be important factors in the development of chronic 
pylonephritis, one of the most serious prenatal complica-
tions.3 
Prenatal Complications.--According to Nesbitt4 the 
infant's weight at birth and his physical condition is 
significantly associated with the maternal factors of 
1Ibid. 
-
~oc. cit. 
3Loc. cit. 
4-a. E. L. Nesbitt, "Perinatal Casualties," 
Children (July-August, 1959), 6:123-128. 
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prenatal complications, age, parity and economic class. 
Knobloch and Pasamanick1 made neurological examinations of 
almost 1,000 infants and found that there was an increase 
in cerebral damage and the amount and severity of abnormal-
ities as the infant's btrth weight decreased. A study of 
cerebral palsied infants by Eastman and DeLeon2 showed that 
over 80 per cent were bom to mothers who had significant 
matemal complications. 
Environmental Factors.--Ferguson' s study in the 
rural south indicated that the major factors contributing 
to the maternal deaths were ignorance, poverty (with grossly 
inadequate environments) and low educational standards. 
He states that a possible answer to the problem may be 
education. 3 
lu. Knobloch and B. Pasamanick "Syndrome of Minimal 
Cerebral Damage in Infancy," Journal of the American Medical 
Association (1959), 170:1384-1387. 
2N. J. Eastman and M. Del.e~ "The Etiology of Cerebral 
Palsy," American Journal of Obstetrics and Gynecology (May, 
1955), 69:950-961. -
3J. H. Fer~son, "Maternal Death in the Rural South " 
Journal of the American Medical Association (1951), 146:1388-
1393. 
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Lillienfeld and Pasamanick1 wrote of the danger of 
exposing a pregnant woman to radiation prior to the fifth 
or sixth month of gestation, since toxemia may cause neuro-
psychiatric disorders in childhood, brain injury or cerebral 
trauma. Maloney and Kastenbaum, 2 and Magin3 also have writ-
ten of the dangers of x-ray and radiation during pregnancy. 
Gentry and his colleagues4 conducted a study of low-
level environmental radiation to see if there was an ab-
normally high rate of malformations among infants from areas 
that contain material with relatively high levels of radie-
activity. Although they found no relationship between the 
socio-economic status and radioactivity, they did find an 
1A. M. Lillienfield and B. Pasamanick, "Relationship 
Between Pregnancy Experience and the Development of Certain 
Neuropyschiatric Disorders in Childhood," American Journal 
of Public Health (1955), 45:637. 
2w. c. Maloney and M. A. Kastenbaum, "Leukemogenic 
Effects of Ionizing Radiation on Atomic Bomb Survivors in 
Hiroshima City," Science (1955), 121:308. 
3p. Magin, "Hazards of Abdominal Roen~g~tp:am in 
Pregnant Women: How to Reduce the Risk of Irradiation to the 
Fetus During Radiopelvimentry." (Paris) Presse Med., 
February 7, 1959 (as cited in Medical Literature Abstracts, 
Journal of the American Medical Association, 1959, 170:1471.) 
4 J. T. Gentry, E. Parkhurst and G. u. Bulin, Jr., 
· "An Epidemiological Study of Congenital Malformations in 
New York State," American Journal of Public Health (1959), 
49:497-513. 
inverse relationship between the occupation of the father 
and the neonatal mortality rate from malformations. 
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According to Baumgartner and Pakter1 there are high 
maternal and neonatal mortality rates in the sections of 
New York with a poor socio-economic patient status. They 
also found that out-of-wedlock births are associated with 
little or no prenatal care, an increased incidence of 
prematurity, and higher fetal and infant death rates. 
Bundersen did a fourteen year study of neonatal 
deaths. He found that over one-half of all infant deaths 
(52.0 per cent) occur within the first three days of life 
and that more than half of these early deaths occurred 
among infants who had a birth weight of less than three 
and one-half pounds. 2 
Donelly, et a1. 3 gave a report of a study in 
North Carolina where they found that fetal and neonatal 
deaths occurred more than twice as frequently among the 
lx.. Baumgartner and J. Pakter, "Challenge of Fetal 
Loss, Prematurity and Infant Mortality: Assessing the 
Local Situations," Journal of the American Medical Associ-
ation (1958), 167:936. 
2u. N. Bundensen, "Natal Day Deaths," Journal of 
the American Medical Association (1953), 153:466-473. 
3J. F. Donelly, et al., "Perinatal, Fetal and 
Environmental Factors in Perinatal Mortality," American 
Journal of Obstetrics and Gynecology (1957), 71:1245. 
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families of farmers and laborers than in families of pro-
fessionals and proprietors. There was a higher mortality 
rate for Negroes which was attributed to the socio-economic 
factors. 
According to Fraser, only five specific environ-
mental factors are presently identified as causing con-
genital malformations. These therapeutic factors are: 
atomic radiation, maternal infection with rubella, dietary 
deficiency of the mother, toxoplasma organism, and synthetic 
progestins. 1 
Baumgartner states that the social and economic 
conditions under which the pregnant woman lives are recog-
nized by doctors as influencing the outcome of her 
pregnancy. 2 
Some important factors found by Pasamanick and 
Lillienfeld to be associat~d with the development of men-
tally defective children were maternal perinatal complica-
tions, prematurity of the infant and abnormal neonatal 
conditions. Significant differences were shown in the 
lr. c. Fraser, "Causes of Congenital Malformations 
in Human Beings," Journal of Chronic Diseases (1959), 10: 
97. 
~. Baumgartner, "Nation-Wide Plan for Reduction 
of Premature Mortality," Journal of the American Medical 
Association (1951), 146:893. 
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prenatal and paranatal records of the mentally defective 
children observed in this study and the matched controls. 1 
McCain and his co-workers2 made a study of pro-
longed labor and found that the age and parity of the pa-
tient significantly affected the labor and its results. 
Based on the New York City maternal death rates 
during 1948-1949, Faison3 reported that delivery by caesar-
ean section was four times as dangerous as vaginal delivery. 
According to Acken's report, 4 there has been a 
marked decrease in the maternal mortality rate following 
caesarean section without any comparable decrease in fetal 
mortality rates. He also notes that prematurity is one 
of the most frequent causes of fetal mortality in these 
cases. 
is. Pasamanick and A. Lillienfeld, "Association of 
Maternal and Fetal Factors with the Development of Mental 
Deficiency," Journal of the American Medical Association 
(1955), 159:155-160. 
2 J. R. McCain, C. L. Anderson, W. M. Lester and 
J. W. Pilkington, "Prolo~ed Labor," Journal of the American 
Medical Association (1953), 153:695-699. 
3J. B. Faison, ''Maternal Deaths in New York City 
During 1948 and 1949," Journal of the American Medical Asso-
ciation (1951), 146:139 • 
4J. Acken, Jr., "Fetal Mortality in Caesarean 
Section," American Journal of Obstetrics and G;ynecologx 
(1947) ' 53: 927. 
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Corsa1 reported that in California, those in the 
low economic groups have the highest rates of prematurity. 
and the smallest amount of prenatal care. He stressed the 
need of research in the relationship of environmental fac-
tors, prematurity and maternal perinatal disorders. 
Banner and Beauther2 state that the incidence of 
intrauterine deaths is 1.3 per cent of live births and 
that the cODJDOnest cause of such deaths is toxemia in the 
mother during her prenatal period, with fetal anomalies 
being the second commonest cause. 
Obstetrical authorities have reported that breech 
presentation in deliveries and caesarean section result in a 
higher neonatal mortality than does vertex presentation. 3' 4 ' 5 
lr.. Corsa, Jr. , "Current Preventive Problems of 
Child Health," Journal of the American Medical Association (1956), 161:675. 
2E. A. Banner and H, K. Beauther, "Intrauterine 
Deaths," Obstetrics and G;mecolop (1958), 12:661-669. 
3w. J. Dieclanann, "Fetal Mortality in Breech 
Delivery," American Journal of Obstetrics and Gynecology 
(1946)' 52:349. 
4s. H. Clifford, "Reduction of Premature Infant 
Mortality," Journal of Pediatrics (1934), 5:139. 
5B. B. Breese, Jr., "Influence of Factors Before 
and At Delivery on Premature Infant Mortality," Journal 
of Pediatrics (1938), 12:648. 
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A study by Chesley and his colleagues covering a 
period of fourteen years found that one in three toxemic 
patients sustained a fetal loss. Most of these deaths were 
stillbirths or inteauterine deaths. 1 
The Metropolitan Life Insurance Company, in one 
Statistical Bulletin2 stated that statistical studies showed 
a relatively high rate of prematurity to be caused by un-
favorable socio-economic conditions, poor nutrition, lack 
of prenatal care, multiple parity, history of previous 
fetal loss, prenatal complications or complications during 
labor and/or the age factor. 
Watson and Lowrey3 state that many external en-
vironmental factors may injure the growing fetus between 
the period of conception and birth. They point out that 
although heredity is an important factor in the development 
of the baby, environment is also an influential factor. 
~. c. Chesley, W. H. Somers and F. H. Vann, "A 
Further Follow-Up Study of Eclampsia," American Joumal of 
Obstetrics and Gynecology (1948), 56:409. 
2statistical Bulletin, "Prematurity and Perinatal 
Mortality," Metropolitan Life Insurance Company (1958), 
39:6-8. 
~. H. Watson and G. H. Lowrey, Grcnrth and Develop-
ment of Children, Chicago, The Year Book Bublishers, Inc. 
(1951), pp. 23, 24. 
33 
Clifford's report1 states that the problem of post-
maturity of the infant is of secondary importance to that 
of prematurity. the postmature infant mortality rate and 
neonatal mortality rate is higher than that for full term 
infants. 
It has been shown that those patients who had 
serious prenatal complications had a much higher percentage 
of infants born with congenital myopia than those in the 
control group. 2 
A study made in England of women admitted to the 
hospital for delivery reported that ninety-nine mothers 
without any evidence of infection had babies who were born 
alive. Also none of these babies died during the first 
week of life. There were fifteen perinatal deaths in the 
control group of one hundred and thirty-seven women who 
had evidence of infection. The prognosis for the infant 
was considerably poorer when the mother had a protracted 
fever. 3 
1s. H. Clifford, "Postmaturity with Placental 
Dysfunction!" Clinical Proceedings of Childrens Hospital (1957), 13: 14-121. 
2P. A. Gardiner, G. James, "Congenital Myopia," 
Relation to Maternal Disease Duri~ Pregnancy, British 
Journal of Opthalmologx (1960), 44:172-178. 
3 J. A. M. Smith, R. F. Jennison, and F. A. Langley, 
"Perinatal Infection and Perinatal Death," Lancet (1956), 
1:903. 
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Nearly all the women studied at the University of 
Aberdeen in Scotland received the same maternity care. 
However, premature births and perinatal deaths occurred 
more often among mothers fromtbe lower socio-economic 
groups than among those in the upper social groups. 1 An-
other study in Scotland found definite environmental in-
fluences in the incidence of congenital malformations of 
the central nervous system, with an increase of such mal-
formations in the lower social classes. Another factor 
noted was that of a seasonal variation in the frequency of 
anencephaly which increases from October to February. 
This increase was not found to be associated with epi-
demics.2 
The accumulated knowledge obtained from both 
animal experimentation and studies with humans will help 
the individual to understand and possibly prevent peri-
natal abnormalities in the future. Also, this knowledge 
can be used to patiently educate people who, through 
ignorance or superstition,believe that a congenital 
ln. Baird, "Preventive Medicine in Obstetrics," 
New England Journal of Medicine," (1952), 246:561-568. 
2J. H. Edwards, "Congenital Malformations of the 
Central Nervous System in Scotland," British Journal of 
Preventive and Social Medicine (1958), 12:115-130. 
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abnormality is a stigma, a sign of weakness or degeneration 
or an expression of guilt for "sins past." Perinatal ab-
normalities should be viewed not as something mysterious or 
incomprehensible but as a natural result of a combination 
of circumstances. Such abnormalities might be genetic in 
origin, environmental or even the result of an interaction 
of both factors. However, untiil the medical profession is 
able to produce definite explanations for congenital ab-
normalities, the mother of a child born with such a defect 
will remain unconvinced by mere possible or probable· reasons. 
CHAPTER III 
DESCRIPTION OF THE RESEARCH AREA 
Introduction.--A review of the research literature 
shows that during the past two decades much progress has 
been made in isolating specific environmental factors as 
being the possible causes of a few perinatal abnormalities. 
However, treatment concepts and methods have changed. It 
has been observed that problems of apparently multicausal 
nature seem to exist in humans and are almost impossible 
to isolate as in animal studies even with the cooperation 
of the patient. Comprehensive research is now being done 
in many areas of the United States to solve some of these 
multicausal health problems and to improve the overall 
health of the patients. Today, there is an increasing 
need for further study of problems within the total 
structure of their existence in order to determine the 
areas of greatest urgency. One important area presently 
under consideration is that of maternal and child health 
in the various social strata with emphasis on low socio• 
economic groups. In the recent past, considerable valid 
- 36 -
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statistical data have indicated that infant and maternal 
mortality rates are relatively high in the lower groups. It 
seems reasonable to assume that the morbidity rates applied 
to these groups would also be higher. It is important to 
study the patients comprising these groups against their 
environmental background. This study chose a selected group 
of patients living in the South End of Boston. In order to 
better understand the present physical aspects of this en-
vironment, a resume of its historical background and 
present conditions is necessary. 
Historical Background of Boston.--Currently, 
Boston is a city with a population of 697,197. 1 But in 
the early part of the 19th century the city occupied only 
a square mile of area which was connected by a narrow strip 
of land to the adjacent town of Roxbury (now a part of 
Boston). In fact, the neck of the peninsula was so very 
narrow at the lower end (Dover Street area) that it was 
nearly covered during high tide. During and just after the 
Civil War, this water-filled area was filled and eventually 
1united States Department of Commerce, Bureau of 
the Census, Advance Table PH-1.--PDhtlation and Housi~ 
Characteristics: 1960. 18th bece ai Census, Form o. 
60,07 ,w7, Washliigton, D.C., United States Printing Office, 
pp. 6·16, mimeographed. 
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called the South End of Boston. Elaborate and beautiful 
homes were built on this land; the Cathedral of the Holy 
Cross and the Boston City Hospital were both built about 
1865. About 1890, however, with the development of industri-
alization in this area the wealthy moved out and those with 
increasingly less ample financial means moved in, especially 
with the influx of immigrant factory workers. Thus began 
the deterioration of a once fine locale into what is now 
recognized as the slum section of Boston. As the poor 
crowded into this small piece of land there was a propor-
tionate rise in problems of a health and sanitary nature. 1 
Due to the filled-in land, cellars are flooded and a 
permanent dampness permeates the lower floors of the dwel-
lings. Sanitation is one of the most severe problems since 
refuse and garbage are strewn on the streets and in the 
alleys. The lack of receptacles and of adequate collection 
helps create and perpetuate this problem. 
Present Physical Conditions.--The sha~by appearance 
of the buildings both outside and inside demonstrates the in-
difference of the landlords (most being absentee) to everything 
but the rent. The current statistics on these housing units 
!walter Muir Whitehill, Boston A ~oaraphical 
Histofa, Cambridge, Massachusetts, The Bel~p~ress of 
Harvar University Press, 1959, 244 pp. 
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testify to this indifference. According to the latest census 
the population within this area of approximately eight 
hundred acres is 38,011. 1 It has the largest concentration 
of lodging houses in the country and also the largest con-
centration of alcoholic establishments, the ratio being one 
for every 223 persons. 2 This area includes the section in 
which the patients live who are the subjects of this study. 
Statistics of the Area.--This section is known to the 
neighboring hospitals as the Home Medical Service area or the 
Human Ecology Program area. It includes the South End and an 
adjacent portion of Roxbury. The boundaries are Winter and 
Summer Streets in the East, Albany Street on the South Side, 
Tremont Street on the North and Dudley Street in the West. 
The area in which this study was conducted consists of six 
coded census tracts within Boston proper. These census 
tracts aEe known as Castle Square, South Bay, South Cove, 
South Tremont, Lower Roxbury, and Dudley Street, East. 3 It 
is to the people in this area that fourth year medical 
students at Boston University of Medicine give medical care 
1Ibid. 
2 U. S. Department of Commerce, Bureau of the Census, 
1955, op. cit. 
3 Ibid. , 1960. 
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and treatment under supervision. 1 ' 2 For purposes of 
clarity this area is henceforth referred to in tables and 
discussion as the Research Area. 
The 1960 United States Census3 gives some inter-
esting statistics describing the current population of 
Boston. Table 1 shows the population distribution of 
Boston in comparison with that of the Research Area. 
* Table 1: Classification of 1960 Population in Boston~. 
and the Research Area · 
Classification Boston Research Area 
Total Population . . . • • • 697,197 37,931 
Number of Whites • • • • • • 628,702 23,910 
Number of N~roes • • • • • 63,165 11,747 
Number of 0 er Races • • • 5,328 2,274 
Percentage of Whites • • • • 90.2% 63.0% 
Percentage of Ne~roes • • • 9.0% 31.0% 
Percentage of Ot er Races • 0.8% 6.0% 
* Bureau of the Census, 1960, op. cit. 
Population.--The racial groups were broken into 
three classifications,•-white, negro and other races. As 
40 
lsenry J. Bakst "Domiciliary Medical Care and the 
Voluntary Teaching Hospital," The American Journal of Pub-
lic Health (May 1953), 43:589-595. 
2aenry J. Bakst, "Social and Environmental Medicine: 
The Home Medical Service," The Boston Medical Quarterly 
(June,~ 1950), 1: 18-20. 
3sureau of the Census, 1960, op. cit. 
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one can easily see by Table 1, there is a higher concentra-
tion of negroes in the Research Area Which is steadily in-
creasing with the migration from the southern states. As a 
comparison, the 1950 United Census gave a percentage for the 
non-whites in this same area of 11.9 per cent and a percentage 
of 5.3 per cent for Boston as a whole. 1 Boston's non-white 
population has almost doubled in the past ten years, and 
that of the Research Area has more than tripled. 
Housing Conditions.--The housing conditions further 
help to provide an understanding of the variance of living 
conditions between the people in the overall area of Boston 
and those who specifically live in the Research Area. 
Table 2, giving the average percentages, demonstrates 
clearly that less than one-third of the dwellings in the 
poorer section are occupied by the owners, and less than 
one-half of these dwellings are in good condition with com-
plete plumbing facilities in comparison with homes in the 
overall Boston area. Almost thirty-three per cent of these 
housing units in the Research Area have more than one person 
per room. Housing is generally inadequate for the families 
living in the area. Most of the flats are heated with 
single burner stoves or space heaters in the individual 
1tnformation received from the Research Division of 
the United Community Services of Boston, 6 Somerset Street, 
Boston, Massachusetts, June 1, 1961. 
Table 2. Housing Conditions and Faci.ities in Boston 
and the Research Area, 1960 
Percentaszes for 
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Conditions and Facilities Boston Research~ Area 
Housing Units OWner Occupied • 
Housing Units which are 
"Sound with all Plumbing 
Facilities." ••••• • • 
Occupied Housing Units, 
"Having 1.01 Persons or 
More Per Room." •••• • • 
25.0 
69.7 
7.7 
* Bureau of the Census, 1960, op. cit. 
8.2 
27.4 
11.0 
rooms. Central beating is rarely found except in tbe four 
low cost Federal housing projects within the area. 1 How-
ever, these housing projects are able to provide adequate 
shelters for only a small percentage of the total population 
living in that section. 
Monthly Rent Costs.--According to the 1960 United 
States Census, the average monthly rent for Boston in $57.15, 
an increase over the past ten years of almost $25.00. In 
1960 the average monthly rent in the Research Area which was 
also affected by this increase, is $43.29. This amountwas 
1observation was done in the homes during the past 
ten years by the investigator and by conferences with others 
in the public health home visiting field. 
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lower than the overall Boston rents but is consistent with 
the type of area. 
Health Statistics.--Health statistics comparing 
Boston as a whole to the Research Area are interesting. 
Although the comparative tuberculosis death rates show an 
overall decrease since 1950, there bas been an increase of 
53.5 in the tuberculosis new case rates in the Research 
Area. 1 The generalized epidemiological viewpoint that a 
decrease in socio-economic status equates an increase in 
the prevalence of disease is clearly illustrated by the 
figures for this slum area. Table ~ gives the comparative 
Pulmonary Tuberculosis Death Rates and the Tuberculosis 
New Case Rates. The South End, which is the major portion 
of the area under study had, in 1950, the highest tuber-
culosis rate in the United States. 2 Since the 1960 compu-
tations are not yet completed there can be no ascertain-
ment of any changes. 
Table 3. Pulmonary Tuberculosis Rates for Boston 
and the Research Area, 1960. 
Condition 
Pulmonary Tuberculos1.s 
Death Rates • • • • • 
Pulmonary Tuberculosis 
New Case Rates • • • 
Boston 
18.2 
79.5 
Research Area 
99.2 
378.0 
lBureau of the Census, 1960, op. cit. 
2united Community Services, 1961, op. cit. 
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A comparison of Infant Mortality Rates show a dif-
ference between the Boston r~te and the Research Area rate, 
the former being 26.7 and the latter being 38.0 during 
1955-1959. 1 These figures vividly demonstrate the differ-
ence between the city as a whole and the slum section 
wit: hin the city. 
Pregnancy.--Because of adverse socio-economic condi-
tions and the fortunate close proximity of the Boston City 
Hospital, about 98 per cent of the pregnant women living in 
the South End and adjacent portion of Roxbury receive their 
total perinatal care at the Boston City Hospital. Boston 
University Medical students participating in the Human 
Ecology Program follow these obstetrical patients through-
out the entire perinatal period. 
Deliveries.--During the past five years Boston has 
averaged about 15,775 deliveries of which 15,500 were live 
births. 2 The Research Area has consistently averaged about 
950 deliveries per year and of these approximately 740 
1Ibid. 
2Bureau of Vital Statistics, Annual Re3orts of the 
Health De0artment for the years 1955 1 1956, 19 71 1958, 1959 2 196 2 citl of Boston, Administrative services Depart-
ment, Printing ection. 
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delivery at the Boston City Hospital. The percentage of 
obstetrical patients studied comprise about 9 per cent of 
the Research Area population and over 10 per cent of those 
delivering at the Boston City Hospital. 1 
1Ibid • 
........... 
CHAPTER IV 
THE RESEARCH INSTRUMENT 
A total of 427 patients were included in the Human 
Ecology Program at the Boston City Hospital from June 1955 
through May 1960. Some patients moved away from the locale 
where the service was being provided and others delivered 
very shortly after the onset of the program. Thus, this 
study consists of the 421 patients who remained for the 
entire time in the Ecology Program and were visited in 
their homes by the investigator. Each patient fulfilled 
the requirements for inclusion in the research study. They 
all lived in the Research Area and were registered at the 
Boston City Hospital Prenatal Clinic; they all were at the 
onset of the 3rd trimester of pregnancy; they were agree-
able to participating in the study. 
No generalizations can be made from this research 
study because it was conducted with a particular and 
selected population. However the method used can be ap-
plied to any population group to obtain data of a similar 
nature. 
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Certain environmental areas were not investigated 
although they may wield an influence upon the patient. One 
cannot evaluate certain specifics without bias and apparently 
there is no one generally accepted method of evaluation in 
the culture of Western civilization. Those factors which 
are not considered in the study are religion, race, or the 
patient's geographical place of origin. However, since they 
do produce some interesting sidelights a few details are 
given. The geographical origin of these patients include 
every state on the eastern coast, states as far west as 
Arkansas and Texas, parts of Eastern Canada (New Brunswick, 
Quebec and Nova Scotia), and even the Virgin Islands and 
Puerto Rico. Slightly less than half of the patients 
originally come from Massachusetts. 
Racial backgrounds include Greek, Irish, part 
Chinese, American Indian, Puerto Rican, German, Portugese, 
Syrian and Italian. 
Although Boston is a predominently Catholic city, 
over half (59.1%) of the 421 patients are of the Protestant 
faith in comparison to those (36.8%) who profess Catholicism 
Fourteen (3.3%) have mixed religious backgrounds: two (0.5%) 
have no professed faith, one (0.2%) is a Moslem and there 
are none of the Jewish faith. The patient's religion is not 
a factor of significance in this research; race is not 
considered because of the problem of unraveling the com-
plexities of recognition, especially in the light of 
modern knowledge. The geographical origin of the patient 
contributes nothing of value in the terms of this study. 
Methods of Study 
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One of the most important methods of investigation 
is a thorough examination of each patient's records. Those 
examined and abstracted of all pertinent information are: 
1. The records of the Boston City Hospital 
a. the In-Patient records 
b. the Out-Patient Department records 
c. the social workers1 records 
2. Human Ecology Program records 
a. the medical students' records 
b. the nutritionist's records 
c. the social service records on the 
program 
d. the consultation supervisory records 
3. Abstracts of records from other hospitals 
where patients received treatment and 
also records from any social agency from 
which the patient had assistance. 
A. Records: 
In-Patient records of the Boston City Hospital are 
valuable sources of information as they not only give reports 
of all phases of the patient's current pregnancy but they 
also give information about the patient's past history, her 
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past illnesses, and any surgery performed, diagnoses made, 
and treatments prescribed. 
The OUt-Patient Department records of each patient 
give information about every clinic attended by the patient. 
It states the patient's symptoms which prompted attendance 
at the specific clinic, and also gives the diagnosis and 
the treatments prescribed there. In the OUt-Patient Depart-
ment Prenatal Clinic information is elicited about the 
patient's age, her weight, how many times she became preg-
nant, whether she went to full term each time, and the 
number of live births she had. Her expected date of con-
finement is determined by questioning her about her last 
menstrual period. The symptoms of anything unusual are 
recorded. The patient is weighed, samples of her blood 
and urine are tested, and a record is made of the results. 
She is given a complete obstetrical physical examination 
and any abnormal findings with the recommended treatment 
are included in her record. 
These records plus substantiation of the past 
medical history are obtained from abstracts of records 
from other hospitals where the patient had any treatment. 
The hospital social service records and the abstracts of 
records from any other social agencies with whom the 
patient had contact give much about the social and family 
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history. They all tell a great deal about the patient and 
her past histories. 
The Human Ecology Program records are separate from 
those of the Boston City Hospital. There is a complete 
record of each patient including information about her im-
mediate family. Social, economic, and cultural data are 
available as well as the medical, nutritional and consultant 
information. All those Who have had professional contact 
with the patient gave detailed data in the records. 
B. Patient Visits to the Ecology Program Clinic: 
Each patient during her prenatal and her postpartum 
period has visited the locale of the Ecology Program where 
the patient is observed away from the home surroundings. 
This observation is done by the medical student, the 
psychologist, the consultant supervisor (the obstetrician 
and/or the psychiatrist) and the investigator of the study. 
Her physical appearance, coloring, energy and vitality 
shown, any anxiety or other untoward symptoms are all ob-
served. As in the Prenatal Clinic, a complete physical 
examination is made, including the obstetrical examination 
and laboratory tests. An evaluation is then made of her 
physical and psychological condition. 
Abnormalities1 ' 2 in physical findings and/or 
laboratory results are checked and noted. Diagnosis is 
made under qualified supervision and treatment is pre-
scribed. 
C. Home Visits: 
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Weekly home visits are made by the medical student, 
a single visit by the nutritionist, and one or more visits 
are made by the investigator in her capacity as both a 
research person and public health nurse. Supportive help, 
as well as educational instruction in health are given and, 
at the same time, the socio-environmental conditions are 
observed. Withholding slips or pay envelopes are shown 
willingly by the patient in regard to the income received. 
Through questioning and observation the socio-environmental 
history is obtained by the investigator during her home 
visits. This his tory is completed with the data obtained 
from a multitude of other sources such as records and re-
ports from other personnel involved in the care of the 
patient. One is checked against the other and so the 
lw. J. Diekmann, "Pre-eclampsia-Eclampsia: Diagnosis 
and Treatment,'' Seminar (1954), 16: 19-24. 
2s. Tenney and A. B. Little, "Obstetrics," New England 
Journal of Medicine (September 25, 1958), 259:625-631. 
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history bas its own built-in validity. 
D. Evaluation: 
A further step utilized in~e research study is the 
compiling and evaluating of all data pertaining to each pa-
tient. A data sheet was used to aid in ease of later work. 
Because it pertains to a specific group of people in a 
particular cultural strata no generalizations can be drawn 
from whatever results the data may show. It can only apply 
to the group studied. 
The research deals with factual and provable data 
because of the use of several independent sources of 
demographic data, the hospital records, the Human Ecology 
Program records, the social worker'~ reports, and the home 
visits made. 
E. The Evaluative Research Instrument: 
This instrument may be applied in studies of other 
population groups to develop data of a comparable nature. 
It consists of socio-environmental factors in relation to 
the perinatal (maternal and neonatal) factors disclosed. 
In the beginning of the study the socio-environmental 
factors were separated into two categories. One category 
was first thought to be of those factors which could be 
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influenced by the patient. However, it was decided that 
both should be combined into one category consisting of 
eighteen items, called Host-Environmental Factors. It is 
practically impossible when dealing with human beings to 
determine with accuracy and without bias the degree to 
which any of these items under consideration are determined 
by the physical environment or by the patient herself. 
Separate rating scales were made for three cate-
gories which include the Host-Environmental factors, the 
Maternal factors and the Neonatal factors. As already 
stated, the Host-Environmental category consists of eighteen 
items which are coded with a range of 0 to 5. The Maternal 
category consists of four items with a coded range of 0 to 5, 
and the Neonatal category includes ten items with a coded 
range of 0 to 5. The optimum figure in value is number 5. 
This is a value sustained by cultural studies or determined 
by authorities on the item under consideration. The 
further away the patient is from the most desirable, or 
optimum, status, the lower the patient's rating is on the 
scale. The lowest rating is zero. A few items had to be 
given an extra unclassified rating. An example of this 
type of item is: "Frequency of Pregnancy." Since a 
Primipara (see Glossary) is a woman pregnant for the first 
time she naturally cannot be given any gradation. 
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The ratings for Host-Environmental items were ob-
tained by using a modified method of values already determined 
by sociological research. Similar social ratings to those 
used by Hollingshead and Redlick, 1 and Warner and his associ-
ates2'3'4 were utilized in devising the environmental 
standards for the items of education, ethnic grouping, house 
type, source of income, work history of the head of the 
household, and the occupation of the head of the household. 
Ratings used for the medical aspects of the instru-
ment are according to those standards set by people in 
medicine, obstetrics and pediatrics. For example, a modifi-
cation of the Virginia Apgar System of rating a newborn 
infant is used by physicians in the physical examination 
of the newborn. Therefore the item entitled Condition at 
Birth of Infant is rated according to this system. 
After total scores were obtained for each patient 
they were compared with the desired optimum. Then, there is 
1A. B. Hollingshead and F. C. Redlick, SOcial Class 
and Mental Illness, New York, John Wiley & Sons, Inc. (1958), 
p. 442., Index of social position, p. 387. 
2w. L. Warner, et al., Social Class in America, 
Chicago, Science Research Associates, 1949, pp. 133-154. 
3w. L. Warner and P. S. Lunt, The Social Life of a 
Modern Community, New Haven, Conn., Yale Unlv. Press, 1941, 
p. 460. 
4w. L. Warner and P. S. Lunt, The Status System of 
a Modern Community, New Haven, Conn., Yale Unlv. Press (1950), p. 246. 
Table 4. V. Allar's Clinical Evaluation of the Newborn. (1 minute postpartum) 
0 1 2 
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Sign (Ootimum) 
Heart Rate • • • • • • • • • Absent Slow, be- Over low 100 100/min. 
Respiratory Effort • • • • • Absent Slow, Good, irregular crying 
Muscle Tone • • • • • • • • Flaccid Some Active flexion motion 
of extrem-
ities 
Reflex Irritability • • • • No Cry Vigorous 
response cry 
Color • • • • • • • • • • • Blue, Body, Com-pale pink; pletely 
extrem• pink 
ities, 
blue 
a separation of the coded data into two distinct groups: 
those with one or more major maternal complications and 
those with minor or no maternal complications during the 
entire maternal perinatal period. These two groups are 
then compared with the total percentages of each item in 
the Host-Environmental category and the differences are 
noted. They are also compared percentagewise with each 
other. 
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The important neonatal item entitled Congenital 
Abnormalities is also tabulated separately, converted into 
percentages in relation to the total number of 421 patients 
in the Host-Environment category and then checked to see if 
they fall into any particular area in the rating of the 
items. 
The purpose of the research instrument, therefore, 
is to determine whether any relationship exists between the 
perinatal abnormalities (maternal and/or neonatal) and the 
socio-environment of the group of patients. The pattern of 
such a relationship, or lack of one, should be formed by the 
gradation of the factors noted in each patient's history. 
Because they come from a low socio-economic group1 the rela-
tionship, if any exists, should be striking, based upon the 
assumption of epidemiological data that an increase in 
mortality and morbidity equates low income and financial 
status. 
11960 u.s. Census. 
CHAPTER V 
ANALYSIS OF DAtA 
PART I -- HOST-ENVIRO:ttiENT CATEGORY 
The patients under study are described relative to 
each item in every category under consideration. The first 
major category is that called Host-Environment and includes 
eighteen items. 
1. Marital Status 
Because it is sociologically more desirable for a 
pregnant female to be legally married, the marital status 
item is coded according to the social norms. A single 
pregnant female receives the gradation of 1, a woman who 
is separated from her husband is 2, and a divorcee is rated 
3. A widow is 4 because although widowhood is not the 
most desirable status, it is beyond the patient's control. 
The gradation of 5 is given to those patients who are 
legally married. All patients coming to the Boston City 
Hospital are requested to bring a copy of their marriage 
certificates with them to their first appointment. Of the 
total number of patients, 82.2 per cent were in the optimum 
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gradation of 5. Table 5 gives a breakdown of the number of 
patients in each gradation and also gives the percentages. 
Table 5. Distribution of 421 Patients According to Their 
Marital Status 
Rank Classification Number of Percentage of Patients Patients 
1. Single •• • • • 29 6.9 2. Separated • • • 36 8.6 3. Divorced • • • • 9 2.1 4. Widowed • • • • 1 0.2 5. Married • • • • 346 82.2 
Total • • • • • 421 100.0 
2. Formal Education 
The amount of formal schooling completed by a person 
may indicate the most advantageous manner in which she 
should be given information about her health. Table 6 
breaks down into percentages the range of schooling the 
patients obtained. No effort is made to determine the 
quality of the education because of the wide variance in 
geographical background. A rural school in a poor section 
of the United States often cannot compare with an urban 
school of the same grade in a prosperous area of the 
country. Even within this socio-environmental section of 
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Boston there were 3.8 per cent who went beyond high school 
and 23 per cent who completed high school. Patients who 
did not know how much schooling they had were classified as 
"unknown." 
Table 6. Distribution of the 421 Patients According to the 
Amount of Formal School Completed 
Rank Educational Number of Percentage of Attainment Patients Patients 
o. Unknown • • • . • • • 13 3.1 1. Elementary School: 
Not Completed • • • • 34 8.1 2. Elementary School: 
Completed • • • • . • 67 15.9 3. High School: Not 
Completet • • • • • • 194 46.1 4. High School: 
Completed •• • • • • 16 23.0 5. Education Beyond 
Hi2h School Level • • 13 3.8 
Total • • • • • • • • 421 100.0 
3. Past Family Histori 
The social and medical history of a family plays an 
important psychological role in the determination of the 
amount of stress under which a person must function. The 
increase in problems of a social and/or medical nature is 
especially trying to a pregnant woman, particularly in her 
last trimester, which is a stress situation in itself. 1 
Problems of a social nature mean deviations from the ac-
ceptable ways of living in Western civilization and indi-
cate the need of long term help from social agencies. 
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Such deviations would include chronic alcoholism, excessive 
gambling, burglary, and cruelty. Medical problems include 
such chronic diseases as asthma, diabetes mellitus, heart 
disease, and psychoses, and they also contribute to the 
stress situation. Table 7 gives a breakdown of this third 
item. Zero represents an unknown past family history be-
cause the patient either lived in a foster home for many 
years or spent her early life in an orphanage. Lack of in• 
formation about familial origins may create added psycho-
logical stress in the patient. Unsatisfactory is graded 1. 
These are situations involving multiple long term serious 
social and medical problems (as well as minor problems.) 
Poor is graded 2 with the patient giving a history of a 
single long term serious social problem. Moderate, which 
is graded 3, involves multiple minor social or medical 
problems within the family. These problems would include 
such things as frequent sore throats, allergies which are 
not actually incapacitating, and on the social level, 
is. R. Klein, H. W. Potter and R. B. Dyk. Anxiety 
in Pregnancy and Childbirth. New York, P. B. Hoeber, Inc., 
1950. 
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frequent minor arguments, or outstanding bills for small 
amounts. Fair is 4 and designates a single known minor 
condition. Optimum is 5 and the past family history shows 
that there were no social or medical problems which the 
family were unable to handle easily. 
Table 7. Distribution of the 421 Patients According to 
Their Past Family History 
Rank Classification Number of Percentage of Patients Patients 
o. Unknown • • • • • • • 6 1.4 1. Unsatisfactory • • • 51 12.1 2. Poor • • • • • • • • 38 9.0 3. Moderate • • • • • • 112 26.6 4. Fair • • • • • • • • 93 22.1 5. Excellent • • • • • • 121 28.7 
Total • • • • • • • • 421 99.9 
It is interesting to note that over 20 per cent of 
the patients had what would be considered major social and/ 
or medical problems to contend with in their past family 
history. 
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4. Living Arrangements 
The mode of living can be important in that it af-
fects the amount of security felt by a person during a 
stress situation such as pregnancy. To be able to feel 
that something is "yours" has a definite psychological con-
notation. For the purpose of this study the Family Unit 
means a household in which two or more people live together 
legally with one member considered to be the head of the 
household. Any children in this family, unless married or 
of legal adult age live within the same household. Broken 
Home refers to a household from which one or more family 
members are missing. Table 8 gives the type of living ar-
rangements of the 421 patients in this study. The 21.6 per 
cent of the patients who are classified as having a broken 
home seems high and can imply a problem of insecurity which 
might reflect in an increased anxiety. 
Table 8. Classification of 421 Patients According to Their 
Living Arrangements 
Rank Classification Number of Percentage of Patients Patients 
l. »roken Home • • • • • • • 91 21.6 
2. Family Unit With Friends l 0.2 
3. Family Unit With Rela-
tives • • • • • • • • • • 19 4.5 
4. Family Unit Plus Rela-
tives • • • • • • • • • • 19 4.5 5. Independent Family Unit • 291 69.1 
Total • • • • • • • • • • 421 99.9 
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5. Source of Income 
Table 9 gives the apportionment of the 421 patients 
regarding their source of income. Over 20 per cent receive 
some form of financial assistance from an official govern-
mental agency. General Relief is temporary aid allotted by 
the local or city government. Aid to Dependent Children is 
financial aid distributed by the city to those eligible. 
One-third of this aid is derived from the federal govern-
ment, one-third from the state and one-third is contributed 
by the city or town. Less tban 70 per cent of the patients 
are completely self-supporting. The private agencies are 
chiefly composed of groups which receive contributions such 
as churches, philanthropical organizations and some social 
agencies. 
Table 9. Classification of the Source of Income for 421 
Patients 
Rank Source of Income Number of Percentage of Patients Patients 
1. General Relief • • • • 52 12.4 2. Aid to Dependent 
Children • • • • • • • 37 8.8 3. Private Agencies • • • 8 1.9 
4. Private Agencies • • • 31 7.4 5. Completely Self-
Sup~ortitli ••• • • • 293 69.6 
Total • • • • • • • • 421 100.1 
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6. House Type 
In the classification of "House Type" the patients' 
living accommodations are described. To live under less 
than pleasant, clean and comfortable conditions can be de-
pressing. The home's state of repair can affect heating, 
sanitary and other conditions. Table 10 describes the house 
type in which the 421 patients lived during their perinatal 
period. 
Of the 421 patients in the study only slightly more 
than 20 per cent (87) have housing facilities with a suf-
ficient number of rooms for the family, good sound plumb-
ing facilities, adequate safe central heating units and a 
building that is in a good state of repair. Most of the 
87 patients who are classified as having excellent housing 
live in one of the four low-cost federal housing projects. 
The gradation of the "House Type" is rated on the appearance 
of the patient' s place of abode. An "Unsatisfactory Home" 
is graded as 1 and would be described as having cramped 
quarters, poor ventilation, inadequate non-central heating, 
no toilet facilities on the same floor, and a dirty de-
teriorated appearance. Grade 2 is classified as Poor be-
cause of cramped quarters, poor ventilation, inadequate 
non-central heating, common or joint toilet facilities on 
the same floor (not in the flat) and general run down 
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conditions. A~oderate home is rated 3 and is described as 
having cramped quarters, adequate heat supplied by stove and 
joint toilet facilities. Although the patient's place is 
clean the condition of the building i,s poor. "Fair" is 
rated grade 4 for a home that is small but with adequate 
heat supplied by stove. The tenants have their own sanitary 
facilities. The house is sturdy but in need of immediate 
repairs to prevent the development of deterioration. The 
optimum home condition whiCh is graded 5, is termed 
"Excellent." This grade requires that the apartment be of 
adequate size and have central heating. The tenants have 
their own sanitary facilities, the apartment is clean and 
the building is in a good state of repair. 
Table 10. Distribution of 421 Patients in Relation to 
Their Housing 
Rank House Type Number of Percentage of Patients Patients 
1. Unsatisfactory • • • • 87 20.7 
2. Poor • • • • • • • • • 70 16.6 3. Moderate • • • • • • • 103 24.5 
4. Fair • • • • • • • • • 74 17.6 5. Excellent • • • . • • 87 20.7 
Total • • • • • . . • 421 100.1 
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7. Occupation of the Head of the Household 
Occupations are classified according to the system 
used by the United States Bureau of the Census. The rating 
by functions is based on the assumption that some men 
exercise control over the occupations of others and thus 
it is inferred that the occupations have different so-
ciological values attached to them. This item is included 
because other studies have demonstrated that the class 
status of a family can be derived from the occupation of 
the head of the family. The prestige a family enjoys can 
relate to a decrease in anxiety or tension in certain 
people. An occupation graded 0 is listed as Unknown or 
None. This group either has never worked and does not 
know what kind of a job they could do; or they are not 
presently working. An Unskilled Worker is classified as 
1, Semi-skilled Worker is rated 2, and a Skilled Worker is 
graded as 3. This group is·popularly called a "Blue-collar" 
group. The so-called ''White-collar" group is described 
as Clerical and Sales and is ranked as 4. The optimum 
rating is 5 and is classified as Professional and Manager-
ial. Over half of the patients is engaged in work that 
is only semi-skilled or unskilled. Table 11 apportions 
the 421 patients according to the ranking of the occupation 
of the head of the household. 
Table 11. Distribution of the 421 Patients According to 
the Occupation of the Head of the Household 
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Rank Type of Worker Number of Percentage of Patients Patients 
o. Unknown or None • • • • 40 9.5 1. Unskilled Worker • • • 215 51.1 2. Semi-skilled Worker • • 115 27.3 3. Skilled Worker • • • • 41 9.7 4. Clerical and Sales • • 4 1.0 5. Professional and 
Mana2erial . • • • • • 6 1.4 
Total • • • • • • • • • 421 100.0 
8. Work History of the Household Head 
Closely allied to the type of occupation is the 
work history of the head of the household. Studies have 
demonstrated that the amount of employment (work history) 
is associated with class status. The duration and regu-
larity of employment is a determining factor (psychologi-
cally) in the amount of anxiety and tension existing in 
the home. Financial status can determine not only the 
family's dietary standards and type of housing, but also 
the amount of stress involved in day to day living. 
Unknown which is ranked as 0 denotes a reluctance on the 
part of the family to disclose the amount of, or lack of, 
work done by the head of the household. It may also denote 
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an informant's lack of knowledge about the work history. 
Gradation 1 is titled Unemployed, usually, which is self-
explanatory. Grade 2, Irregular Employment, means that 
the worker does not seek employment for a long period of 
time and then works for a short time. Grade 3 is Frequent 
Employment Changes; Grade 4 is termed Seasonal Employment 
and would include roofers and other types of outdoor 
workers. Grade 5, the op~ state, is termed Regular 
Employment. Table 12 gives the distribution of the pa-
tients according to the work history of the head of the 
household. 
Table 12. Work History of the Head of the Household of 
the 421 Patients 
Rank Distribution Number of Percentage of Patients Patients 
o. Unknown • • • • • • • • 35 8.3 
1. Unemployed, Usually • • 22 5.2 
2. Irregular Employment • 96 22.8 
3. Frequent Employment 
Changes • • • • • • • . 4 1.0 
4. Seasonal Employment • • 24 5.7 
5. Reaular Employment • • 240 57.0 
Total • • • • • . • • • 421 100.0 
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9. Annual Family Income (Per Capita) 
The income of the patients reflect the poor economic 
area lived in. Some have no income at all and are com-
pletely dependent upon friends and family. Eighty patients 
(21.2%) are receiving some form of public financial as-
sistance. Since many of the patients are unable to give 
gross income due to vagueness regarding the amount of taxes 
withheld, the take-home pay on which these families have 
to subsist is given. Observation of pay stubs or "pay 
slips" determine the accurate income. 
Because of the wide range in the size of the 
families, the annual per capita income was used as a basis 
rather than the total annual family income. Per capita 
income is more meaningful in the descriptions and in the 
comparisons, as in the case of two families, one with five 
members and the other with nine, both having the same an-
nual income of $4,000.00. Table 13 illustrates the dis-
tribution of patients according to their annual per capita 
family income. The majority of the patients have a per 
capita income of less than $1,000.00 annually. Only seven 
have a per capita income of $1,500.00 or more and of these, 
two have per capita incomes of over $2,000.00 annually. 
The gradations are according to Western civilization's 
materialistic norms and to the cost of living requirements. 
Table 13. Distribution of the Annual Family Income (Per 
Capita) 
Rank Per Capita Income Number of Percentage of Patients Patients 
o. Unknown • • • . • • • • 11 2.6 1. Less than $300.00 • • 37 8.8 2. $300.00 to ~499.00 • • 104 24.7 3. ~500.00 to 999.00 • • 210 49.9 4. 1000.00 to $1499.00 • 52 12.4 5. $1500.00 or over • • 7 1.9 
Total • • . • • • • • • 421 100.3 
10. Age 
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The age of the patient at the time of her pregnancy 
has been demonstrated to be a significant factor. Accord-
ing to research1 reports the lowest average of congenital 
abnormalities and/or prematurity occurs among those aged 
18 to 24 years. The 25 to 32 age group has the next lowest 
average. The incidence of abnormalities and premature 
births increases among those patients over 32 and under 18 
years of age. The patients are therefore ranked in Table 
14, in the order of probability of incidence of congenital 
abnormalities and/or prematurity. Over three-quarters of 
~cDonald, A. D., "Maternal Health and Congenital 
Defect," New England Journal of Medicine, 258:767-773, 
April 17, 1958. 
the total number of patients are in either the ideal or 
next to ideal age group in so far as pregnancy is con-
cerned physiologically. 
Table 14. Ranking of 421 Patients in Accordance to Age 
Groups 
Rank Age Number of Percentage 
Patients Patients 
1. Over ~e 40 Years • • 10 2.4 
2. Ages 3 to 40 Years • 58 13.8 3. Under Age 18. • • • • 17 4.0 
4. Ages 25 to 32 Years • 156 37.0 
5. A2es 18 to 24 Years • 180 42.8 
Total • • • • • • • • 421 100.0 
11. Ethnic Group 
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of 
In the United States it is preferable to be a white 
person. Currently, newspapers and magazines are reporting 
on discrimination against non-whites and the difficulties 
these people encounter in methods of transportation, methods 
of living and other related fields. History and laws re-
stricting immigration illustrate the common feeling about 
Orientals who are thus graded as 1. The past and present 
history of the United States and the fact that a Bureau of 
Indian Affairs is necessary, indicate that Indians are not 
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considered acceptable as the optimum group and thus were 
graded 2. Negroes, although in the throes of open conflict 
with whites in certain areas, still seem to be socially 
above the first two groups and are graded as 3. Closer to 
the so-called culturally preferred group are those who are 
of mixed ethnic background. Table 15 illustrates that the 
421 patients in this study live in a section with a decreas-
ing white population. In 1956-1957 a study of nutrition in 
the same locale, by the investigator, showed a nearly 
equal population distribution between negro and white 
patients. 
Table 15. Ethnic Grouping of the 421 Patients 
Rank Ethnic Group Number of Percentage 
Patients Patients 
1. Oriental • • • • • • • • 0 0 2. American Indian • • • • 2 0.5 3. Negro • • • • • • • • • 252 59.9 
4. Mixed • • • • • • . • • 6 1.4 
5. White • • • • • • • • • 161 38.2 
Total • • • • • • • • • 421 100.0 
12. Past Nutritional History, and 13. Prenatal Diet 
of 
The importance of diet has been demonstrated by a 
multitude of recent research studies. Because of the role 
it plays in determining the health of the mother and the 
fetus, Norway1 instituted classes over ten years ago in 
its high schools in which teen-age boys and girls, as 
future parents, are instructed in diet and nutrition. 
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As a result of numerous investigations, The 
National Council2 has established a criteria for the normal 
daily dietary requirements including requirements for the 
period of pregnancy. This criteria, established by 
qualified experts in the field of nutrition, 3 is used in 
this study to determine the quality of the patien~s past 
dietary intake as well as the quality of her diet during 
the last trimester of pregnancy. The items relating to 
diet are graded 1 to 5. Grade 1 is titled Completely 
Inadequate and refers to the patient's daily food intake as 
being insufficient in both quantity and quality. In refer• 
ence to this research study, all diets were evaluated by a 
~ational Research Council, Food and Nutrition 
Boar~1 RecOlllllended Dietary Allowances! p. 30, Publication No. JU2, Washington, b.c., The Councl , 1953. 
la. B. Reed and B. s. Burke, "Collection and Analysis 
of Dietam Intake Datat'' American Joumal of Public Health, 
44: wtS- 26, August, 954. 
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qualified nutritionist. 
Using a dietary interview technique similar to one 
used by Reed and Bur~ a history of the patients usual food 
intake was obtained. A gradation of 2 signifies a diet 
that is Inadequate in the Number of Nutrients. The patient 
is not eating the right kind of foods and so is receiving 
inadequate amounts of vitamins, minerals, fats, carbohy-
drates and/or proteins. Inadequate in the Number of 
Calories, Grade 3, refers to a diet qualitatively correct, 
but lacking in a sufficient number of calories for the 
period of pregnancy. Grade 4 is called Inadequate Only in 
Proteins. Totally Adequate is graded as 5 and refers to 
patients who eat the correct type and amount of food to 
satisfy the nutritional requirements for both normal use 
and last trimester of pregnancy. 
Table 16. Ranking of 421 Patients According to Their Diets 
Rank Classification Past lit tri tional Prenatal Diets No. o:t l'ercent- No.o:t l'ercent-
Pts. age Pts. age 
1. Inadequate, 
Completely • • • • 234 55.6 286 67.9 2. Inadequate in No. 
of Nutrients • • • 23 5.5 41 9.7 
3. Inade~uate in No. 
of Ca ories • • • 14 3.3 15 3.6 
4. Inade~uate only in 
Prote ns • • • • • 70 16.6 63 15.0 
5. Totally Adequate • 80 19.0 16 3.8 
Total • • • • • • 421 100.0 421 100.0 
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The table demonstrates that of 421 patients only 
19 per cent have diets that are totally adequate against the 
background of their past nutritional history and that the 
diet of 55.6 per cent (over half of the patients) is com-
pletely inadequate, quantitatively and qualitatively. Al-
though the necessary dietary requirements are increased for 
the last trimester of pregnancy an even smaller group main-
tabs diets which are totally adequate. Only 3.8 per cent 
(16) eat the right amount and the correct kinds of food, 
whereas 67.9 per cent, an increase of 12.3 per cent in 
comparison with the past nutritional history, have a com-
pletely inadequate prenatal diet. Adjustment is not made 
for the additional dietary requirements for pregnancy. 
14. Prenatal Weight Gain or Loss 
The amount of gain in weight during a pregnancy is 
an important indication of the patient's physical condition. 
Excessive or rapid gain is a valuable index of latent edema 
and may be the only objective symptom of impending maternal 
prenatal complications. 1 It can also cause difficulty dur-
ing labor as well as during the delivery which may result in 
~. Eastman, "Obstetrics-Panel Discussion: Diets," 
Maryland State Medical Journal, 2:176-177, April, 1953. 
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complications for both the mother and her infant. The ideal 
average gain generally accepted by obstetricians is ten to 
twenty pounds during the entire pregnancy and a gain of no 
more than one-half pound per week in the last six weeks. 
A greater amount of gain may result in an accumulation of 
body tissue fluids. The distribution of the patients as 
shown in Table 17 is in accordance with the total amount of 
weight gained by the patient. Those who, during pregnancy, 
gain a total of 35 pounds or more (one gained 52 pounds) 
are ranked as 1; a 30 to 34 pound weight gain is graded 2; 
a 25 to 29 pound weight gain is graded 3. Those patients 
gaining 1 to 10 pounds or 20 to 24 pounds are ranked as 4. 
Within this group there was one patient who lost 15 pounds. 
The desirable weight gain of 10 to 20 pounds is ranked as 
grade 5. A few who became pregnant almost immediately 
after a previous delivery did not know their weight at the 
ttme of conception and thus did not know how much weight 
they had gained. These patients are graded as 0. 
Less than half of the patients (42.8%) stayed 
within the boundaries of optimum weigbt gain during their 
pregnancy. Over 20 per cent gained 30 or more pounds which 
is at least 10 pounds of excessive weight. 
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Table 17. Prenatal Total Weight Gains of 421 Patients 
Rank Weight Distribution Number of Percentage of Patients Patients 
o. Unknown • • • • • • . • 2 0.5 1. Plus 35 Pounds or More 50 11.9 
2. Plus 30-34 Pounds • • • 41 9.7 
3. Plus 25-29 Pounds • • . 50 11.9 
4. Plus 1-10 or 20-24 or , 
Less 0-15 Pounds • • • 98 23.3 5. Plus 10-20 Pounds • • • 180 42.8 
Total • • . . • • . • . 421 100.1 
15. Past Medical Historx 
The physical condition of each patient previous to 
her pregnancy is determined by her past medical history. 
This history is obtained from the patient and from her 
records. Because of the number of major and minor ailments 
a list is provided in the Appendix. Certain patients have 
a multiplicity of abnormal physical findings in their past 
medical history. For example: one patient had had a 
mastoidectomy, and appendectomy, and umbilical herniorrhaphy, 
more than one dilatation and curretage of the cervix, 
syphilis, asthma, scarlet fever, one miscarriage, multiple 
exacerbations of pyelitis and finally food allergies which 
were substantiated by testing. 
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The patients are distributed according to the 
severity of illness and whether this illness was singular 
or multiple in nature. Zero is unknown and a gradation of 
1 signifies Multiple Major Illnesses. A major illness 
implies that which threatens the patient's life or 
incapacitates for three months or longer. Grade 2 refers 
to patients who had a Single Major Illness. Multiple Minor 
Illnesses has a gradation of 3. A minor illness is a condi-
tion treated or reported medically. It is either of short 
duration or incapacitates for less than three months with 
no resultant functional impairment. Those patients who 
had only a Single Minor Illness are ranked as grade 4. 
The remaining group with no past history of illnesses 
are given a grade of 5, titled No Illness. Of the 421 
patients, 46.8 per cent gave a history of one or more major 
illnesses and 27.3 per cent have a history of one or more 
minor illnesses. In other words, only about one-fourth of 
the patients (25.9%) had no history of illnesses of a re-
portable nature or of a nature requiring medical treatment. 
Table 18 shows the distribution in accordance with the five 
gradations of severity. 
79 
Table 18. Past Medical History of 421 Patients 
Rank Distribution ~umber of Percentage of ~atients Patients 
o. Unknown • • • • • • • 0 0 1. Multiple Major 
Illnesses • • • • • • 82 19.5 2. Single Major 
Illnesses •• • • • • 115 27.3 3. Multiple Minor 
Illnesses • • • • • • 40 9.5 4. Single Minor 
Illness'-• •• • • • • 75 17.8 5. No Illness • • • • • 109 25.9 
Total • • • • • • • • 421 100.0 
16. Frequency of Pregnancies 
Within this category are those who repeatedly be-
come pregnant every nine months and as a result are 
physically run down. This condition is caused by the fact 
that the uterus has not had a chance to return to its 
normal size sufficiently long enough to restore muscle 
tone. The time-consuming demands of a newborn also con-
tribute to the chronic fatigue and exhaustion seen in this 
group of patients. Because of these reasons these patients 
are graded as 0. Patients allowing the slightly longer 
interval of one to one and a half years between pregnancies 
are less fatigued. Since the physical condition of the 
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mother is slightly closer to well-being, this type of 
patient is graded 1. The ones graded 2 are those who wait 
over three years. Because of the long wait between preg-
nancies these patients are comparable to primiparas. They 
tend to have longer labors and slower dilation of the 
cervix. With an increase in age the incidence of obstet-
rical problems is considered to be greater. Grade 3 are 
those whose intervals between pregnancies vary. This 
group has, to a lesser degree, the aforementioned diffi-
culties of those rating less desirable gradations. Grade 
4 refers to those who allow a longer time between preg-
nancies and-who have problems similar to those in grade 2 
but of a less severe nature. Grade 5 refers to those pa-
tients allowing the most favorable length of time between 
pregnancies. Obstetricians generally agree that two to 
two and one-half years are necessary for the patient to 
return to the optimum physical state for future pregnancies. 
Primiparas are ungraded since this factor is not applicable 
to them. Table 19 gives the distribution of the patients 
in regard to their frequency of pregnancies. 
As seen in the table the patients are divided into 
two groups which are similar percentagewise. Slightly more 
than 25 per cent (26.8%) of the patients become pregnant 
-
every 17 months or less and 32.3 per cent had wide varia-
tions in their frequency of pregnancies. The ideal group 
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Table 19. The Frequency of Pregnancies of the 421 Patients 
in the Study 
Rank Distribution Number of Percentage of 
Patients Patients 
0. Less than 12 Months 
Apart • • • • • • • • • • 6 1.4 1. 12 to 17 Months Apart • • 107 25.4 
2. More than 36 Months Apart 40 9.5 
3. Varies • • • • • • • • • 136 32.3 4. 31 to 36 Months Apart • • 22 5.2 5. 24 to 30 Months Apart .. . 53 12.6 
Non Applicable Primiparas • • • • 57 13.5 
Total • • • • • • • • • • 421 99.9 
(grade 5) includes 12.6 per cent of the patients and the 
group 1h:idl waits 31 months or longer include 14.7 per cent 
of the total number of patients. 
17. Para, and 18. Gravida 
It has been demonstrated that the patients in the 
research area have a lower than average income. It would 
then seem reasonable to assume that their living standards 
are lower than average. Based on this assumption, grada-
tion is made according to a descending scale of desirabil-
ity in proportion to the number of pregnancies (gravida) 
and the number of live births (para) within the family. 
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The larger the family size or the more pregnancies 
the mother has, the more deprivations there will be because 
of the economic pattem. Each pregnancy and birth is fi-
nancial expense. Para 0 and gravida 1 are the optimum 
(each are graded as 5) and mean that the patient is preg-
nant for the first time. The gradations are in descending 
order with Para 5 or more and gravida 6 or more being 
ranked as the lowest economically desia:able, grade 0. This 
grade designates that 5 or more live births have occurred 
and that the patient is pregnant for at least the sixth 
time if not more. Table 20 shows the number of live births 
the patient had and Table 21 gives the gradation of the 421 
patients in accordance with the number of times she has be-
come pregnant. 
Table 20. The Parity of the 421 Patients 
Rank Para Distribution Number of Percentage of Patients Patients 
o. Para 5 • • • • • • • • 73 17.3 1. Para 4 • • • • • • • • 33 7.8 2. Para 3 • • • • • • • • 65 15.4 3. Para 2 • • • • • • • • 93 22.1 4. Para 1 • • • • • • • • 89 21.1 5. Para 0 • • • • • • • • 68 16.2 
Total • • • • • • • • 421 99.9 
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Table 21. Gravida of the 421 Patients in Ranked Order 
Ranked Distribution ~umber of Patients Percentage of 
Patients 
o. Gravida 6 • • • • 83 19.7 1. Gravida 5 • • • • 46 10.9 2. Gravida 4 • • • • 64 15.2 3. Gravida 3 • • • • 95 22.6 4. Gravida 2 • • . • 76 18.0 5. Gravida 1 • • • • 57 13.5 
Total • • • • • • 421 99.9 
Each gradation in the ranked order of gravida of 
the patients has a close proximity to the other gradation 
with a variance of less than 6 per cent.. N o . g r o u p 
is particularly outstanding. The average percentage is 
16.7 per cent. 
CHAPTER VI 
ANALYSIS OF DATA 
PART II -- MATERNAL PERINATAL CATEGORY 
Maternal Perinatal Period. ••The second major category 
under consideration is that of maternal perinatal factors. 
This category includes four items, which refer to the entire 
pregnancy in relation to the mother. As before, each item 
has six gradations with the number 5 representing the optimum 
or most desirable condition. Each item is graded according 
to criteria generally accepted in obstetrics. 1' 2 ' 3 ' 4 
1. Prenatal Complications 
Complications Buring ~regnancy.--The patients in 
this study were evaluated according to the severity and 
~enney and Little, op. cit. 
2T. R. Nelson, "A Clinical Study of Pre-eclampsia," 
Journal of Obstetrics and Gynecology in the British Empire (1955), 62:48-57. 
~. Fitzpatrick and N. Eastman, Zabriskie's 
Obstetrics for Nurses, Philadelphia, B. Lippincott Company (1960), 10th ed., 571 pp. 
~. Eastman, Williams Obstetrics, 11th ed., New York, 
Appleton-Century-crofts, Inc. (1956), 1210 pp. 
- 84~-
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number of complications each had prior to delivery. Those 
who had multiple major and minor complications rate zero. 
A major complication is an abnormal physical condition 
Which threatens the life of the mother and/or the fetus, 
or is an illness or incapacity of at least three months' 
duration. A minor complication is a short term illness 
or incapacity of less than three months' duration with no 
resultant functional impairment. Patients with multiple 
major prenatal complicationsare graded as 1. Those with a 
single major complication are graded as 2. The patients 
who sustain minor prenatal complications are given grada-
tions according to the amount. Multiple minor complica-
tions are ranked as 3 and a single minor complication is 
4. The patient whose physical state was free from any 
abnormality during the pregnancy period is given the 
opttmum number 5. Table 22 shows that 29.7 per cent of 
the patients had one or more major complications during 
the prenatal period. Only 4.0 per cent had no complications 
during this time. Thus 96.0 per cent of the total number 
of patients in the study had one or more major and/or minor 
prenatal complications. 
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Table 22. Distribution of Patients in Relation to Prenatal 
Complications. 
Rank Type and Number Number of Percentage of Patients Patients 
0. Multiple Major and 
Minor • • • • • • • 7 1.7 1. Multiple Major • • 24 5.7 2. Single Major. • • • 94 22.3 3. Multiple Minor • • 197 46.8 4. Single Minor • • • 82 19.5 5. None • • • • • • • 17 4.0 
Total • • • • • • • 421 100.0 
2. Txpes of Labor 
Labor.--Labor is defined as the process of prepara-
tion for and completion of the expulsion of the fetus and 
the afterbirth (the placenta and membranes). Normally, 
labor averages 12 to 18 hours in duration. The ranking of 
the labor process is according to the complexity and the 
duration of the process. Prolonged labor is that which 
lasts longer than twenty-four hours without adequate 
progress. This condition can result in the death of the 
fetus and/or difficulties for the mother because of 
possible uterine inertia. 1 A complicated labor can be due 
l.Mccain et al., op. cit. 
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to the faulty presentation of the baby such as in a trans-
verse position. In the majority of cases the presentation 
of the baby is longitudinal (head or feet facing the out-
let of the birth canal) with the head (or cephalic) presen-
tation being the usual position. Other complications of 
labor include premature rupture of the membranes (commonly 
called the bag of waters), abnormalities of the baby due 
to excessive weight, joined monsters or anencephaly, pelvic 
contractures because of skeletal malpositions such as 
scoliosis, ruptured uterus, or hemorrhage. Tlle type of 
labor resulting in a precipitous delivery would be unknown 
and thus is classified as zero. A prolonged and difficult 
labor is graded as 1. A labor of average duration but 
complicated is 2; prolonged labor without complications is 
3. Rapid or induced labor is ranked as 4, and a normal labor 
or no labor, which would be the usual case with caesarean 
section, rates 5. 
The percentage of patients with complications 
during labor is 3.9 per cent but 9.5 per cent had prolonged 
labors without complications. Only 62.2 per cent had a 
normal labor or no labor. 
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Table 23. Types of Labor of Patients in the Research Study 
Rank Type of Labor Number of Percentage of Patients Patients 
o. Unknown • • • • • • • 0 0 l. Priltonged and 
Complicated • • • • • 12 2.9 2. Complicated, Average 
Duration • • • • • • 4 1.0 
3. Prolonged; No compli-
cations • • • • • • • 40 9.5 
4. Rapid or Induced • • 103 24.5 5. Normal or No Labor • 262 62.2 
Total • • • • • • • • 421 100.1 
3. Type of Delivery 
Delivery.--The complexity or difficulty of delivery 
determines its rank in the gradation of delivery. The 
amount of risk of the patient~ life and the life of her 
baby has been studied in relation to the type of delivery. 
Those deliveries which require the use of instruments 
(forceps) are more hazardous. The further into the birth 
canal these instruments are inserted the greater the danger 
or risk. 1 The factors which must be considered in relation 
to the amount of risk are: the type of forceps used, the 
1A. Weinberg, "Midforceps Operation " Journal of 
the American Medical Association (1951), 146:1465-1470. 
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presentation of the fetus, caesarean section and, precipi-
tous fetal expulsion which involves laceration of tissues. 
Zero is the gradation for high forcep deliveries. These 
rarely used forceps involve a high degree of risk since the 
presenting part of the fetus lies between the inlet (the 
upper end of the birth canal) and the spines. A grade of 
1 is for deliveries in which there is a transverse, breech 
or face presentation. A mid-forcep delivery is graded 2 
because of the hazard for the fetus who is about half way 
along the birth canal. Caesarean Section and precipitous 
deliveries are 3, and a grade of 4 represents a non vertex 
presentation for which the doctor manually rotates the 
head so that it becomes the presenting part. The optimum 
grade of 5 is for a normal vertex delivery. 
According to Kalafatich and Meeks1 about 96 per 
cent of all deliveries are made with the fetus in the 
normal vertex position. However, the present study shows 
that only 76.2 per cent of the total number of patients 
delivered in this manner. 
Caesarean Sections numbered 4.8 per cent and the 
percentage of precipitous deliveries totaled 9.9 per cent 
1A. Kalafatich and D. R. Meeks, Maternal and Child 
Health. New Jersey (1960), p. 47. 
Table 24. Type of Delivery for 421 Patients 
Rank Type of Delivery Number of Percentage Patients Patients 
0. High Forceps • • • • • 2 0.5 1. Transverse, Breech 
or Face Presentation • 15 3.6 
2. Mid-forceps • • • • • 8 1.9 3. Caesarean Section or 
Precilitous Delivery • 62 14.7 
4. Manua Rotation, 
Non Vertex • • • • • • 13 3.1 5. Normal Vertex • • • • 321 76.2 
Total • • • • • • • • 421 100.0 
4. Post-Partum Complications 
Postnatal Period.--The postnatal period is also 
referred to as the post-partum period of the puerperium. 
It is the six week period following the expulsion of the 
placenta (the afterbirth). Within this time the woman's 
uterus should return to its normal pre-pregnant size. 
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The number and severity of complications which may 
occur during this time determines the gradation of the 
items in this category, postpartum complications. The 
severe complications of the puerperium include postpartum 
hemorrhage, puerperal infections, breast infections, 
pyelitis, and thrombophebitis (commonly called milk leg). 
The definitions of major and minor complications are the 
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same as those for the prenatal complications. A grade of 0 
is for multiple major and minor complications, 1 is for 
multiple major and 2 is for a single major complication. 
The percentage of patients in the research study with one 
or more major complications during the postpartum period 
totaled 20.2 per cent. Those patients with multiple minor 
complications only, are graded 3 and those with a single 
minor complication rank as 4. The grade of 5 refers to 
those patients with no postnatal complications. Twenty-
eight and seven-tenths per cent of the patients are in this 
last group. 
Table 25. Distribution of Patients According to Complica-
tions During the Puerperium 
Rank Classification Number of Percentage of Patients Patients 
o. Multiple Major and 
Minor • • • • • • • • • 6 1.4 1. Multiple Major • • • • 21 5.0 
2. Single Major • • • • • 58 13.8 3. Multiple Minor • • • • 78 18.5 4. Single Minor • • . • • 137 32.6 5. No Complications • • • 121 28.7 
Total • . • • • • . • • 421 100.0 
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PART III -- NEONATAL PERINATAL CATEGORY 
Neonatal Period.--The first twenty-eight days of 
life for a human is termed the neonatal period. Experts 
still consider this the most difficult time in regard to 
survival. Statistics show that the smallest reduction of 
perinatal deaths bas been in this neonatal area, especially 
during the first three days of life. This category has ten 
items and each is graded 0 to 5 with the highest number 
being the optimum. Two items have an extra grouping because 
the infant was a stillborn or as in one case, the infant 
was adopted immediately after birth. Gradation of each 
item is according to criteria generally accepted in 
pediatrics. 1 ' 2 ' 3 
1. Gestational Age 
Age of Infant. --An infant's chance of survival is 
is proportion to his age at birth. The optimum age, with 
lw. E. Nelson, Mitchell-Nelson Textbook of Pedi-
atrics, 6th ed. Philadelphia, W. B. Saunders Company (1956). 
2R. Mcintosh, op. cit., p. 39. 
3v. Aesar, "Proposal for a New Method of Evaluation 
of the Newborn Infant," Current Researches in Anesthesia 
and Analgesia (1953), 32:26o-267. 
93 
a gradation of 5, is a full term which averages 280 days to 
300 days. Prematurity and postmaturity increase the risk 
of mortality as demonstrated by reviews of infant perinatal 
deaths. 1' 2 Because of the difficulty in determining the 
length of gestation the definition of prematurity is usually 
by weight alone. If the duration of the pregnancy can be 
accurately established it is also considered. The generally 
accepted definition of a premature infant is one who weighs 
five pounds eight ounces or less at birth and/or who 
delivers after the twenty-eighth week of gestation and 
prior to 300 days of gestation. 
Postmaturity is also a danger to the infant's life 
because of the risk of prolonged anoxia which may or may 
not be immediately observed after the birth process is 
completed. An infant who weighs ten pounds or more at 
birth and/or is born with one or more of the three stages 
of the postmature syndrome3 is considered a postmature 
infant. 
~. N. Bundesen, "Natal Day Deaths," Journal of 
American Medical Associates (1953), 153:466. 
2s. H. Clifford, "Postmaturity," Advances in 
Pediatrics (1957), 9:13-16. 
3see Glossary in Appendix. 
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As previously mentioned, a full term infant is 
graded as 5. The rank decreases as one survival risk in-
creases. Grade 4 is for post mature infants who weigh ten 
pounds or more and/or are observed to have a stage 1 
syndrome. Grade 3 also refers to poscmature infants who 
weigh ten pounds or more and/or have a stage 2 or 3 post-
mature syndrome. Premature infants determined by weight 
alone are graded as 2, and those prematures who are de-
termined by both weight and time are ranked as l. These 
are usually the smaller babies. Infants whose gestational 
age is not known and who are not weighed rank 0. There 
are none in that grouping. Of the total number of infants 
10.9 per cent were considered premature and 2.9 per cent 
were considered poscmature. Both of these percentages are 
above the reported average. 
Table 26. Age of Infants at Birth 
Rank Gestational Age Number of Percentage of 
Patients Infants 
o. Unknown • • • • • • • • • 0 0 l. Premature by Weight and 
Time • • • • • • • • • • 16 3.8 2. Premature by Weight • . . 30 7.1 3. Postmature: Weight 
and/or Stage 2 or 3 
5 1.2 Syndrome • • • • • • • • 4. Poscmature: Weight 
and/or Stage l Syndrome • 7 1.7 5. Full Term •••••••• 363 86.2 
Total • • . • • • • • • • 421 100.0 
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2. Birth Weight 
Infant's Weight at Birth.--In conjunction with the 
baby's gestational age the birth weight is another factor 
determining the prognosis regarding the newborn' s chances 
of survival. McCain and his associates1 have shown that a 
weight over the average is a risk factor. In their study 
one-half of the infants weighing 4000 grams (8 pounds 13 
ounces) or more did not survive. Reviews on perinatal 
casualties point out the association between neonatal death 
rates and prematurity. 2' 3 A stillborn fetus is not usually 
weighed and thus is ranked 0 or unknown. Because the 
chances for survival decrease with the decrease of weight 
those prematures under two pounds are graded as 1; those 
infants who weigh two to three and one-half pounds are 
ranked 2, and those babies who weigh three and one-half to 
five and one-half pounds are graded 3. The infants weigh-
ing ten pounds or more have less chance of survival than 
the normal sized full term infants and accordingly are 
~cCain, et al., op. cit. 
2 R. E. Nesbitt, "Perinatal Casualties," Children 
(1959), p. 125. 
~. M. Elliott, op. cit. 1 Journal of American Medical Associates (1958), 167:9q5. 
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graded as 4. The average birthweight of five and one-half 
up to ten pounds is ranked the optimum of 5. 
Those infants who weigh five and one-half pounds 
or less at birth totaled 11.9 per cent, and 1.2 per cent 
of the infants weighed over ten pounds at birth. While the 
incidence of premature births averages about six to seven 
per cent in a population living under favorable conditionsr 1 
ehere is an incidence of almost twice the so-called average 
percentage among those in this research study. 
Table 27. Birth Weights of 421 Infants 
Rank Range of Weights Number Per Cent 
o. Unknown • . • • • • • • • • • 4 1.0 1. Under 2 pounds • • • • • • • 1 0.2 2. Between 2 and 3~ pounds • • • 1 0.2 
3. Between 3~ and 5~ pounds • • 44 10.5 
4. Ten pounds or over • • . . . 5 1.2 
5. Average 5\ to 10 J!Ounds • • • 366 86.9 
Total • • • . • • • • • • • • 421 100.0 
1Baumgartner and Pakter (1958), 167:938, op. cit. 
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3. Infants~ Rh Incompatibility 
Rh Factor.--The Rh factor is the antigenic substance 
in the blood normally present in about 85 per cent of the 
white population. It is hereditary and thus transmitted to 
the fetus. If the mother is Rh negative and the father is 
Rh positive the fetus may inherit the father's positive 
factor. Some of the antigen may find its way through the 
placenta, into the maternal blood and generate anti-Rh 
agglutinins. These antibodies passing into the fetal blood 
from the maternal blood may cause agglutination and hemoly-
sis of the red blood cells (RBC) and also may cause jaun-
dice. The anemia caused by the Rh incompatibility may 
prove fatal unless there is a complete change of blood in 
the infant. The condition is termed erythroblastosis 
fetalis. The gradation of the infant's Rh incompatibility 
is according to the amount of destruction of the RBC and 
the treatment required. The most serious cases requiring 
an exchange transfusion are graded 0. Jaundice and anemia 
without transfusion are graded as 1; anemia without 
jaundice is graded 2, and jaundice without anemia is 
graded 3. When hemolysis is absent, and the mother is 
Rh negative, the infant is ranked as 4, and those infants 
with no incompatibility are graded as 5. One per cent of 
the total number of infants required exchange transfusions. 
Ninety-eight point nhree per cent did not have any incom-
patibility present. 
Table 28. Rh Incompatibility of 421 Infants 
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Rank Classification Number Per Cent 
o. Transfusion Exchange • • • 4 1.0 1. Jaundice and Anemia • • • 0 0 2. Anemia; no Jaundice • • • 0 0 3. Jaundice; no Anemia • • • 2 0.5 4. No Hemolysis • • • • • • • 1 0.2 5. No Incompatibility • • • • 414 98.3 
Total • . • • • • • • • • 421 100.0 
4. Physical Condition at Birth 
In physical examinations of the newborn, physicians 
use a modification of the Agpar system1 of rating. (See 
-
Table 4 in Chapter IV.) The heart beat is considered the 
most important factor in diagnosis and prognosis. Accord-
ing to the total rating the physical condition of the in-
fant is evaluated and the prognosis is made. Dr. Agpar 
found that those infants whose total rating was below 2 
had a mortality rate of 14 per cent, while those with ratings 
lv. Ap,gar, op. cit. 
of 3 to 7 and 8 to 10 had mortality rates of 1.1 per cent 
and 0.13 per cent respectively. 
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A stillborn infant is rated 0. A rating of 1 is 
termed poor, as the heart beat, the most important sign of 
life, is under 100 beats per minute. An infant's condition 
is termed fair and graded as 2 if there are 100-140 heart 
beats per minute and respiration is irregular. A rate of 
100-140 heart beats per minute with respiration and muscle 
tone less than desirable is graded 3. A rating of 4 is 
given to the infants whose skin color is poor with signs 
of cyanosis but with all other vital signs of life present. 
The highest rating of 5 is given to the infants who are 
satisfactory in all 5 vital areas of examination. Of the 
total number of infants 85.3 per cent were in the optimum 
group. The percentage of stillborns was 1.0 per cent and 
those with poor prognosis according to a modification of 
the Apgar System totaled 3.3 per cent. 
Table 29. * Physical Condition of Infant at Birth 
Rank Classification Number of Percentage Patients Patients 
0. Stillborn • • • • . • • • 4 1.0 1. Poor, Heart Beat only (Under 100 beats per 
minute} • • • • • • • • • 8 1.9 2. Fair, Heart Beat 100-140 
beats per minute and 
irregular respiration 
6 only • • • • • • • • • • 1.4 3. Heart Beat, Respiration 
and Muscle Tone present • 7 1.7 
4. Color poor, cyanosis--all 
other signs present • • • 37 8.8 5. Excellent, all signs 
present • • • • • • • • • 359 85.3 
Total • • • • • • • • • • 421 100.1 
* Modification of Virginia Apgar's System for Evaluating 
·the Newborn. 
5. Treatments Necessary at Birth 
Based on the prognosis and diagnosis at birth, 
treatment is often necessary to sustain or improve the 
infant's chances for survival. The more severe a condi-
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tion is at birth the more treatment is usually necessary. 
The gradation of this item is in accordance to the quantity 
and type of treatment necessary. A rating of 0 is given 
to an infant requiring multiple methods of treatment to 
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sustain his life. These include artificial respiration, 
oxygen therapy, resuscitation, and suction. Grade 1 is the 
rating for those infants who need resuscitation, oxygen and 
suction. Infants rated grade 2 under this item require 
resuscitation and suction. A gradation of 3 means that the 
infant requires oxygen and suction at birth. A rating of 4 
is for those such as premature infants who need suction 
alone or receive oxygen alone as a preventive measure. A 
rank of 5 is for the infants who need no treatment at birth. 
Eighty-seven point two per cent of the total 421 infants 
were in the last group. Four point three per cent of the 
infants require multiple methods of treatment including 
resuscitation. 
Table 30. Distribution of Infants According to the Treat-
ments Necessary at Birth. 
Rank Type of Treatment Number of Percentage of Patients Patients 
0. Multiple Resuscitatio~ 
0~, Suction and Arti-
f cial Respiration • • 7 1.7 
1. Resuscitation, 02, and 
Suction • • • • • • • 10 2.4 2. Resuscitation and 
Oxygen ••••• • • • 4 1.0 3. 02 and Suction • • • • 20 4.8 
4. ~uctio~1or o61for 13 3.1 reven on o y • • • 
5. No Treatment • • • • . 367 87.2 
Total. • • • • • • . • 421 100.2 
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6. Congenital Abnormalities 
Congenital malformations are those abnormal phys-
ical conditions present at birth in the infant. In some 
cases the cause may be unknown; other cases may be a 
result of heredity, while still others may be established 
as being the result of an environmental factor. An ex-
ample of the latter is congenital syphilis which is 
diagnosed by laboratory tests on cord blood. The designa-
tion of major applies to those malformations for which ex-
tensive rehabilitation is necessary, and for those which 
are incurable resulting in incapacitation, crippling or 
other effects. A minor abnormality is a congenital condi-
tion which may be easily corrected and/or non-disfiguring 
or disabling. The physical congenital abnormalities are 
thus graded according to their severity at birth. Grade 0 
is for multiple major and minor congenital abnormalities, 
grade 1 is for multiple major abnormalities and grade 2 is 
for a single major congenital malformation. Five per cent 
of the total number of infants had one or more major 
congenital abnormalities. A rating of 3 is given to to in-
fants born with multiple minor congenital abnormalities. 
Grade 4 is for those with a single congenital malformation, 
and a gradation of 5 is for those with no abnormalities. 
The infants in this last group totaled 81.2 per cent. How-
ever 19.8 per cent of the infants had one or more congenital 
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abnormalities. Although some of these conditions may ap-
pear to be minor at birth (such as a digital tab} there is 
no assurance that such a condition will remain minor. There-
fore all congenital abnormalities must be considered im-
portant. 
Table 31. Rating of 421 Infants According to the Physical 
Congenital Abnormalities Present at Birth 
Rank Type of Abnormalities ~~er of ents PeP~!i~~': of 
o. Multiple Major and Minor • 3 0.7 
1. Multiple Major • • • • • • 3 0.7 2. Single Major • • • • • • • 15 3.6 3. Multiple Minor • • • • . • 6 1.4 4. Single Minor • . • • • • • 52 12.4 5. None • . • • • • • • • • • 342 81.2 
Total • • • • • • • • • • 421 100.0 
7. Birth Injuries 
Birth Injurx.--A birth injury is a physically ab-
normal condition sustained through trauma during the birth 
process of the infant. The severity and number of injuries 
determines the gradation. A major birth injury is similar 
to a major complication, either threatening the life of the 
infant or incapacitating him for three months or more. A 
minor birth injury involves no functional impairment and 
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is of short duration. Multiple major and minor birth in-
juries are graded 0. Multiple major injuries are graded 1 
and a single major injury sustained at birth is graded 2. 
Three infants or seven-tenths of one per cent of the total 
are in these three groups. One per cent of the 421 in-
fants received some type of birth injury. 
Table 32. Rating of Birth Injuries 
Rank Type Number of Percentage of Patients Patients 
o. Multiple Major and 
Minor • • • • • • • • • 0 0 1. Multiple Major • • • • 2 0.5 2. Single Major • • • • • 1 0.2 3. Multiple Minor • • • • 0 0 4. Single Minor • • • • • 1 0.2 5. None • • • • • • • • • 417 99.0 
Total • • • • • • • • • 421 99.9 
8. Neonatal Life 
Neonatal Period.--The first twenty-eight days after 
birth is called the neonatal period. It is considered the 
most hazardous time in relation to survival. There has 
been a significant reduction in infant deaths after the 
first month, but not during this period. The first 
ws 
forty-eight hours of life are still the most hazardous. 
Because of the importance of this portion of the perinatal 
period a gradation was allotted for it corresponding with 
the success or failure to survive birth and the first 
twenty-eight days. The numerical rating decreases with 
the decrease in infant~ ability to survive. Only one in-
fant rated 0 (an unknown neonatal period) because he was 
adopted and taken out of state. Infants who did not sur-
vive the birth process are graded as 1. The gradation of 
2 is for infants who did not survive the first twenty-
eight days of life. Poor physical condition is rated 3; 
these infants were still alive at the end of the neonatal 
period but were given an unfavorable prognosis for sur-
vival. A grade of 4 is given to infants whose physical 
state was still abnormal at the end of the neonatal period. 
Those infants who had minor congenital abnormalities cor-
rected during this time are graded with the other normal 
healthy babies who are ranked as 5. 
Within the total group 1.0 per cent were stillborn, 
1.2 per cent were neonatal deaths and 2.1 per cent were 
alive but in poor physical condition. Thus a total of 4.3 
per cent either did not live through the birth process or 
neonatal period or else the infant~ prognosis was con-
sidered poor by qualified medical specialists. Chances 
are that the latter group would not live to their first 
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birthday. There were also 4.3 per cent who, although having 
a good chance for survival, were handicapped by an abnormal-
ity such as congenital heart disease. 
Table 33. Neonatal Period for 421 Infants 
Rank Classification !Number of Percentage of Patients Patients 
o. Unknown • • • • • • • • • 1 0.2 1. Stillbirth • • • • • • • 4 1.0 2. Neonatal Death • • • • • 5 1.2 3. Alive: but Prognosis 
Poor • • • • • • • • • • 9 2.1 4. Alive: Abnormal Physical 
State • • • • • • • • • • 18 4.3 5. Normal Baby • • • • • • • 314 91.2 
Total • • • • • • • • • • 421 100.0 
9. Neonatal Illness 
Illnesses of the infant during the neonatal period 
were rated according to the severity and the amount. A 
major illness is one that threatens the baby's life or 
incapacitates him for three months or more. A minor illness 
is one of short duration and leaves no functional impairment. 
The distribution of the infants was according to the type of 
neonatal illnesses. 1 Multiple major and minor illnesses 
1see Appendix. 
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during the neonatal period are graded 0. Multiple major 
illnesses are rated as 1 and a single major illness is 
classified as 2. Those who had multiple minor illnesses 
during the neonatal period are ranked as 3 and those with 
only a single illness during the same period are graded 4. 
Infants who enjoyed good health during the entire time are 
rated 5. Only 43.5 per cent were in the optimum gradation. 
Those infants who were stillborn or whose condition was 
unknown during neonatal life were left unclassified. In-
fants with one or more major illnesses during the neonatal 
period totaled 8.5 per cent. Forty-six point eight per 
cent had one or more minor illnesses. The incidence of ill-
ness i~ strikingly high even for this socio-environmental 
population. 
Table 34. Distribution of Neonatal Illness of 421 Infants 
Rank Type of Illness Number of Percentage of Patients Patients 
--
Unclassified • • • • • • 5 1.2 
o. Multiple Major and Minor 9 2.1 
1. Multiple Major • . . • . 8 1.9 2. Single Major • • • • . • 19 4.5 3. Multiple Minor • • . • • 49 11.6 4. Sin,le Minor • • • • • • 148 35.2 
5. No llness • • • • • • • 183 43.5 
Total . • • • • • • • • 421 100.0 
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10. Weight Changes 
Weight Gains or Loss During the Neonatal Period.--
The changes in the infant's weight during his first month 
of life is indicative of both his early growth and develop-
ment pattern and his physical condition. A weight loss, no 
weight change or an insufficient gain is considered abnormal 
and such infants should be closely observed for abnormal-
ities not noticed at birth and for possible greater sus-
ceptibility to illness. Too rapid and/or too much gain in 
weight is not good for a baby since it tends to make him 
sluggish and also more susceptible to disease. The grada-
tion of this item is according to the severity of the con-
dition as determined by pediatricians. 1 
A gradation of 0, unknown, is for infants whose 
weight changes during this time were either not noted or 
not applicable because of leaving the Research Area or 
illness. The stillbirths are unclassified. A rating of 1 
is for any babies who have a weight loss and grade 2 is 
for those with no weight change. A too rapid gain or in-
sufficient gain of less than seven to eight ounces per 
week is ranked as 3. A weight gain of greater than the 
recommended average of seven to eight ounces per week is 
lw. E. Nelson, op. cit. 
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graded 4. The average gain is given the optimum gradation 
of 5. Almost 15 per cent had known weight changes of less 
than that desired for infants. 
Table 35. Weight Changes of 421 Infants During the Neonatal 
Period 
Rank Weight Changes Number of Percentages Patients Patients 
of 
--
Unclassified • • • • • . 5 1.2 o. Unknown . • . • • • • • 4 1.0 1. Weight Loss • • • • • • 3 0.7 
2. No Weight Change • • . • 0 0 3. Too Rapid or Too 
Insufficient Gain • • • 26 6.2 4. Too Much Gain • • • • • 29 6.9 5. Average Gain • • . • • • 354 84.1 
Total • . • • • • • • • 421 100.1 
Frequency of Perinatal Abnormalities Incidence.--
It is of interest to note the high incidence of perinatal 
abnormalities among the mothers and infants in this re-
search study. Although there have been no figures from a 
similar population to compare with this group, the fre-
quency in occurrence of maternal and neonatal abnormali-
ties is of importance. It was found in analyzing the data 
that only four mothers (1.7. per cent) had no maternal 
complications in any of the four areas considered, and in 
110 
comparison, five mothers (2.7%) had one or more major 
complications or problems in all four maternal areas. Of 
the total number of patients, 184 (43.7%) were found to 
have one or more major complications or problems during 
the maternal perinatal period. Als~ 79 infants (18.8%) 
were born with one or more congenital abnormalities. One 
wonders if this is indicative of this particular socio-
environmental strata or merely of the patients involved in 
this study. Certain host-environmental factors follow a 
curve which compare favorably to norms of Western culture. 
These include the marital status, amount of formal educa-
tion and age grouping. The mothers' Rh factor also 
tallies with medical calculations. Even the sex of the 
infants (53.4% males and 46.6%,·females) follows the typical 
pattern shown by the United States Census Bureau. There-
fore it would seem that the cause of such a high incidence 
of problems may be contributed. to the factors in the 
socio-environmental category. 
CHAPTER VII 
PERINATAL ABNORMALITIES IN THE ENVIRONMENT 
1. Maternal 
Maternal CoffiPlications.--During the analysis of 
the general data it was noted that 184 patients (43.7%) 
had one or more major maternal complications or problems. 
Five of these patients had difficulties in all four maternal 
areas. Patients with one or more prenatal complications 
totaled 29.7 per cent, those with major difficulties during 
labor totaled 3.9 per cent; 6.0 per cent had serious prob-
lems during delivery. Twenty and two-tenths per cent of 
the patients had postpartum complications. 
Neonatal Problems.--It was observed that seventy-
nine infants were diagnosed as having one or more congenital 
abnormalities. The percentage of the 184 patients with one 
or more major maternal complications who delivered an in-
fant with at least one congenital abnormality totaled 
thirty-four. This is 7.9 per cent of the total number of 
patients in the study and 18.4 per cent of the 184 patients 
who had major maternal difficulties. 
- 111 -
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Patients with complications whose infants had a 
bitth injury totaled 0.5 per cent of the 421 patients and 
1.1 per cent of the 184 patients. 
Analysis of Data in Relation to the Infant.--An 
examination was made of the gradations within the data 
concerning patients with major complications in relation 
to their babies. The gradations were then compared to 
those of the infants whose mothers had minor complications 
or none during their entire maternal perinatal period. In 
order to distinguish between the two groups and to facili-
tate comparisons the former is designated group A and the 
latter is group B. Group A consists of 184 patients or 
43.7 per cent of the total. Group B consists of 237 pa-
tients or 56.3 per cent of the total. 
ln some areas of the data there was no marked dif-
ference between patients in groups A and B. For example, 
the neonatal percentages regarding gestational age and birth-
weights of premature and postmature infants in both groups 
are almost identical. There was a slightly higher percentage 
of stillborn and neonatal deaths in group A than in group B. 
The percentage of neonatal illness with a poor prognosis was 
also higher in the first group. Surprisingly, group B had 
a higher percentage of infan~s with congenital abnormalities. 
There was no significant difference between the percentages 
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birth injuries in both groups. 
Table 36. Comparison of Neonatal Data in Relation to 
Maternal Complications 
421 • 100% 
Neonatal Factors Percentage Percentage 
* ** Group A Group B 
Premature Gestational Age . • 5.5 5.4 Premature Birth Weights • • • 5.4 5.5 
Postmature ~e ••••• • • 1.9 1.0 Stillborn I ants • • • • • • 0.7 0.2 Neonatal Deaths • • • • • • • 0.7 0.2 Neonatal Illness • • • • • • 1.0 0.2 Congenital Abnormalities • • 7.9 10.7 
Birth Injuries • • • • • • • 0.5 0.4 
* Group A is 184 patients with one or more major complica-
tions during the maternal perinatal period. 
** Group B is 237 patients who had minor complications or 
none at all during the entire maternal perinatal period. 
Maternal Complications and Host-Environmental 
Factors.--Patients in the research study were distributed 
and rated in relation to each of the host-environmental 
factors. This same process was done in relation to the 
maternal perinatal factors. It was found that 184 patients 
(43.7%) had one or more major complications or problems 
during at least one phase of the four areas of the maternal 
period. 
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Since the gradations have already been described in 
detail it is not necessary to repeat them. In many areas 
there was no significance between group A and B. Average 
or optimum ratings were obtained in relation to some items. 
For example, the majority of patients in groups A and B were 
married although there was an insignificantly larger per-
centage of single women and legally separated women in 
group B. 
Table 37 and Table 38 show other items in which a 
difference in percentage ratings were observed. The item 
Fol'ID8.1 Education followed a curve in both groups of pa-
tients and the smallest percentages were at both ends of 
the scale. Group A showed a lower per cent of patients who 
completed high school (7.8%) or went on for further educa-
tion (1.4%). In this same group there was a higher per-
centage of patients with only elementary school training. 
The amount of education is an important factor in that it 
affects the patient's knowledge of how to take proper care 
of herself during the prenatal period under medical super-
vision. It would seem, then, that the amount of education 
would be of inverse proportions to the number of maternal 
complications. This hypothesis appears to be borne out by 
the patients in this study. 
Psychological Factors.--A study of the gradations 
in the past social and medical history of the patient's 
Table 37. Percentage Distribution of 421 Patients According to Maternal Complications in Rela• 
tion to Specific Host-Environmental Factorsa 
421 = 100% 
-·~-~---
Host-Environmental Grade 0 1 2 3 4 5 
Factors Group A* B** A B A B A B A B A 
Formal Education • • • • 1.0 2.1 3.1 5.0 7.1 8.8 23.3 22.8 7.8 15.2 1.4 
Past Family History • • 0.2 1.2 6.6 5.5 4.8 4.3 12.6 14.0 10.2 11.9 9.3 
Source of Income • • • • 
-- --
6.2 6.2 3.8 5.0 1.2 0.7 3.3 4.0 29.2 
Work History of 
Head of Household • • • 4.6 3.8 2.9 2.4 10.9 11.9 0.5 0.5 2.1 3.6 28.8 
Past Nutritional 
History • • • • • • • • -- -- 26.6 29.0 2.4 3.1 0.7 2.6 8.3 8.3 5.7 
Prenatal Weight 
6.9 5.0 4.8 5.2 6.6 10.4 Gain or Loss • • • • • • 
--
0.5 5.0 12.8 16.2 
Past Medical History • • 
-- --
11.9 7.6 13.1 14.2 3.8 5.7 7.6 10.2 7.4 
* Group A : 184 Patients with one or more major maternal complications during the perinatal period. 
** Group B : 237 Patients with minor or no maternal complications during the perinatal period. 
a See Appendix. 
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Table 38. Comparison of Patients in Group A and Group B According to Amount of Maternal Complica-
tions in Relation to Specific Host-Environmental Factors8 N • 421 
Group A: 184 = 100%; Group B: 237 • 100% 
FACTORS Grade 0 1 2 3 4 5 
Group_ A* B** A B A B A B A B A B 
Formal Education • • • • 2.2 3.8 7.1 8.9 16.3 15.6 53.3 40.5 17.9 27.0 3.3 4.2 
Past Family History • • 0.5 2.1 6.7 9.7 10.9 7.6 28.8 24.9 23.4 21.1 21.2 34.6 
Source of Income • • • • 
-- --
14.1 11.0 8.7 8.9 2.7 1.3 7.6 7.2 66.8 71.7 
Past National History • -- -- 60.9 51.5 5.4 5.5 1.6 4.6 19.0 14.8 13.0 23.6 
Prenatal Weight 
Gain or Loss • • • • • • 
--
0.8 15.8 8.9 11.4 8.4 12.0 11.8 23.9 22.8 37.0 47.3 
Past Medical History • • 
-- --
27.2 13.5 29.9 25.3 8.7 10.1 17.4 18.1 16.8 32.9 
---~ ~---------
* Group A = 184iPatients with one or more major maternal complications during the perinatal per od. 
** Group B : 237 Patients with minor or no maternal complications during the perinatal period. 
aSee Appendix. 
1-' 
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family showed that more patients in group B than in group A 
attained the optimum rating in relation to the total 421 
patients. Also, more patients in group B than in group A 
attained the optimum in relation to each other. 
While 19.5 per cent of group B patients rated the 
optimum gradation of 5 as they had no problems in the 
family, only 9.3 per cent of group A rated 5. The only 
notable difference between group A and B was with attain-
ment of the optimum grade. 
Twenty-one and two-tenths per cent of the 184 pa-
tients in group A rated 5 whereas 34.6 per cent of the 237 
patients in group B rated 5. 
Income.--Source of income was another area in which 
a significant difference was observed in the attainment of 
the highest and next-to-the-highest rating. Of the 421 
patients, group A had 3.3 per cent in grade 4 and 29.2 per 
cent in grade 5. However, group B had 4.0 per cent in 
grade 4 and 40.4 per cent in grade 5. A comparison between 
the two groups showed that 71.7 per cent of the 237 patients 
in group B and 66.8 per cent of the 184 patients in group A 
were graded as 5. 
Work His~ory.--In relation to the item Work History 
of the Head of the Household those in group B with a grade 
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of 5 numbered 34.2 per cent of the 421 patients. Those in 
group A with the same gradation numbered only 22.8 per cent 
of the total. A comparison of group A and group B showed 
that 60.8 per cent of group B rated 5 while 52.2 per cent 
of group A rated 5. 
Evaluation.--From the evidence presented, as per-
taining to patients with the optimum ratings in specific 
factors, it may be concluded that those with high ratings 
had fewer psychological problems and less physical problems 
than did those with low ratings. 
Nutritional Factors.--The past nutritional 
histories of the patients were evaluated in detail during 
the study. It was found that few patients had been eating 
the proper quantity or quality of food prior to their preg-
nancy. Of the total number of patients who had totally 
adequate diets 13.3 per cent were in group B (grade 5. 
Only 5.7 per cent of the total who rated grade 5 were in 
group A. It was noted that 23.6 per cent of group B rated 
5 in comparison to 13.0 per cent of group A who rated 5. 
Group A and group B were studied in each gradation 
in relation to the total number of 421 and also in relation 
to each other. Over a quarter of the total number of both 
groups had totally inadequate diets. In relation to each 
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other, group A had 60.9 per cent with totally inadequate 
diets and group B had 51.5 per cent. This means that over 
half of the 184 patients in group A and over half of the 
237 patients in group B had totally inadequate diets in 
their past nutritional history. This might be related to 
the amount of nutritional education received by the pa-
tients during their schooling. Instruction in nutrition 
was considered important enough in Norway1 to be included 
in school curriculum. 
The importance of regulating the amount of weight 
gained during pregnancy has already been established. 
During the evaluation of this item in relation to the 
patient's prenatal weight gain it was observed that group 
B had 39.4 per cent of the total who came close to or at-
tained the desired amount of weight during the prenatal 
period. Only 26.6 per cent of the total were in group A. 
In comparing group A with group B it was found that over 
half of the 184 patients in the former group (60.9%) came 
close to or attained the otpimum weight gain, but almost 
three-fourths of group B (70.1%) reached this level. A 
much higher percentage of patients with poorly regulated 
weight gain were in group A; 27.2 per cent of the 184 
1 K. U. Toverud, op. cit. 
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patients gained at least 30 pounds. One patient actually 
gained 52 pounds during her pregnancy. In group B, 17.3 
per cent of the 237 patients fell in the same two lowest 
gradations. It is difficult to say whether this type of 
distribution is due to inadequate education ontbe subject 
of prenatal weight gain, lack of emphasis during the 
instruction period or a lack of patient interest. An in-
vestigation along these lines should prove helpful. 
Physiological Factor.--The amount of illness, its 
duration and the severity was studied in the Patient's 
Past Medical Histories. The ratings and total percentages 
within each grade have been previously described. The 
optimum grade of 5 was for those patients who enjoyed good 
health prior to pregnancy. Group A and group B were checked 
in relation to the attainment of optimum rating. It was 
observed that a higher percentage of patients in group B 
had past medical histories of only minor illnesses or none 
and a higher percentage of group A patients had past 
medical histories of multiple major illnesses. Table 37 
includes the item Past Medical History and shows that, 
in grades 3 through 5, group A had 18.8 per cent but group 
B had 34.4 per cent which is almost twice as high a per-
centage. In the lowest grade group A had 11.9 per cent. 
Group B had 7.6 per cent which was a reduction of 4.3 
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per cent over group A. 
The differences between the two groups were sig-
nificant. A study of the past medical history showed that 
27.2 per cent of group A had had multiple major illnesses. 
This is slightly more than twice as high as the 13.0 per 
cent of those in group B who had had such illnesses. 
2. Neonatal 
Neonatal Factors.--Regarding neonatal factors it 
was found that 79 infants of the total number had one or 
more congenital abnormalities which were observable or 
discovered by examination. These 79 infants were then 
studied in relation to the varying gradations designed 
for the host-environmental and the maternal factors. 
Within this group of infants there were 37 females 
and 42 males. Slightly more males were premature in 
gestational age and birthweight but not significantly so. 
However, 19.0 per cent of the 79 infants were under five 
and a half pounds at birth. Postmaturity accounted for 
5.0 per cent of the 79 infants and 3.9 per cent had some 
amount of Rh incompatibility. The physical condition at 
birth of these 79 infants showed 1.3 per cent as stillborn, 
5.1 per cent in poor physical condition and 2.5 per cent in 
fair condition. Thus, a total of 8.9 per cent of the 79 
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infants were either stillborn or had a questionable prog-
nosis according to the Apgar System of evaluation. 1 Those 
infants who required one or more methods of treatment at 
birth totaled 20.3 per cent of all those infants with 
congenital abnormalities. Within this same group 2. 6 per 
cent also suffered some form of birth injury. Three or 
3.8 per cent of the 79 infants died within the neonatal 
period and 6.3 per cent were in poor physical condition. 
Corrections either by medical or surgical means or by 
nature itself caused 67.1 per cent of these infants to 
develop into normal babies by the termination of the neo-
natal period. 
Maternal Factor.--These 79 infants were studied in 
conjunction with each of the four areas of maternal factors. 
There was only one area (Prenatal Complications) in which 
~ 
a significantly high percent of these infants were found. 
Dill's report of research studies2 was the decisive 
factor as to what per cent could be considered significant 
in the incidence of congenital abnormalities as a cause of 
lv. Apgar, "Less Pain for Mother1 And a Healthy Baby," Pulse of Pharmacy (1961), 15:11·1~. 
~. V. Dill, Modern Perinatal Care New York, 
Appleton-Century Crofts, Inc. (1952), p. 223. 
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death. Since research studies give such a wide variation 
in incidence, only those items which show over 25 per cent 
of the 79 infants with congenital malformations can be 
considered significant in the evaluation of the gradation 
of poor or serious problems. 
Prenatal Complications.--Of the 79 infants 31.6 
per cent were born to mothers who had one or more major 
prenatal complications. It is obvious then, that the 
prenatal period has a significant part in the fetal growth 
and development. 
Host-Environmental Factors.--As already stated over 
twenty-five per cent of infants with congenital malforma-
tions found in any item is considered significant. Over 
50 per cent of the 79 infants were found in three of the 
host-environmental factors. There was over 25 per cent of 
the infants found in four other factors. 
Living Conditions.--Poor living conditions can be 
a source of all kinds of emotions ranging from anger and 
hostility created by anxiety to apathy and dejection caused 
by stress. It was observed that the parents of 43.1 per 
cent of the infants with congenital malformations lived in 
poor or unsatisfactory housing (House Type) during the 
total perinatal period. 
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The unskilled workers and those classified as unem-
ployed in the item Occupation of the Head of the Household 
usually bring in meager salaries. These may create a 
constant friction or tension in relation toward adequately 
handling the living expenses. Of the 79 infants 50.7 per 
cent were s~gnificant in the lowest two gradations in this 
factor. 
Nutrition.--A significant percentage of the 79 
infants were present in the items regarding diets that 
were either totally inadequate in quantity and quality 
or inadequate in the nutrients. Fifty-nine and five-tenths 
per cent were in the low ratings of Past Nutritional Histoxy 
and 70.9 per cent were in the low ratings of Prenatal Diet. 
In the item, Prenatal Weight Gain or Loss during Pregnancy, 
only those gradations were used in Which the mother gained 
over thirty pounds during the prenatal period. Twenty-six 
and five-tenubs per cent of the 79 infants fell into these 
gradations. These percentage~ substantiated by research 
literatur~ demonstrate the importance of the role of nutri-
tion, past and present, in the health of the infant and 
the mother. 
Past Medical History.--Concerning the item Post 
Medical History, the mothers of 44.2 per cent of the 79 
babies had one or more major illnesses in the past. This 
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item reinforces the importance good health plays in the ma-
temal and neonatal category. Both mother and infant are 
affected by the mother's physical state during formative 
years and those prior to pregnancy. 
Frequency of Pregnancies.--Twenty-nine and one-tenth 
per cent of the 79 babies were in the lowest gradation of 
the item, Frequency of Pregnancies. Physiologically, the 
trauma to the uterus of poorly spaced pregnancies, may be 
a factor which needs further investigation. 
Table 39 shows the items of significance for the 
79 infants with congenital abnormalities in relation to 
both the Host-Environmental factors and the one Maternal 
factor. 
Table 39. Percentage Distribution of 79 Infants with 
Congenital Abnormalities in Relation to the Host-
Environmental and Maternal Factors 79 = lOO% 
Factor Grade: 0 1 2 3 4 5 
Maternal l'renatal 
Complications • . • • • 1.3 6.3 24.0 45.6 20.3 2.5 
House Type • • . . . • -- 22.8 20.3 21.5 16.4 19.0 
Occupations of 
Household Head . • . . 5.1 45.6 43.0 13.9 -- 5.1 
Past Nutritional 
History • • • • • • • . -- 55.7 3.8 5.1 16.4 19.0 
Prenatal Diet • . . . • -- 64.6 6.3 5.1 16.4 7.6 
Prenatal Weight 
Gain or Loss • . • . . 2.5 16.4 7.6 10.1 29.1 34.2 
Past Medical History . 
--
16.4 27.8 5.1 24.0 26.6 
Frequency of B: ies 1.3 27.8 10.1 25.3 6.3 15.2 13.9 17'1' ~ 
CHAPTER VIII 
SUMMARY, CONCLUSION AND RECOMMENDATIONS 
1. Summary 
Summary of the Study.--A research study was con-
ducted in a slum area involving 421 pregnant patients. 
These were followed during the last trimester of the pre-
natal period, labor, delivery, post partum period, and 
also the neonatal period of the infant. 
The study was concerned with eighteen different 
host-environmental factors in relation to complications 
which may occur in the mother and/or in the infant. The 
socio-environmental conditions were thought to be causally 
related to circumstances associated with abnormal occur-
rences during the total period of pregnancy (including 
delivery and postnatal period) and/or the neonatal 
period. Information regarding the socio-environmental level 
of the patients in the study was justified through a compar-
ison with the latest census data and sociological research 
information. 
The assumptions were based on statistical data con-
cerning high maternal and infant mortality rates which 
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evidenced higher rates in the lower socio-environmental 
population. Since a relationship has been shown to exist 
between high maternal and infant mortality and a deprived-
environment, it was assumed that a high incidence of 
maternal and infant morbidity and congenital abnormalities 
would accompany the high mortality rates. The hypothesis 
is, then, that an indirect relationship exists between the 
incidence of complications or abnormalities of the peri-
natal period and the socio-environmental level of the 
population at least as far as the 18 items discussed are 
concerned. Because this research was conducted with a 
selected population the results cannot be applied gener-
ally. However the method used may be applied to any group 
and comparisons· thus can be made. Further investigation 
is needed in this area of research. 
A rating scale was devised for each socio-
environmental factor and each perinatal factor. This rating 
scale ranged from the unknown and poor to the optimum or 
most desirable. Since this instrument deals with factual 
and provable data, it has internal validity provided by 
the multiplicity of independent sources of information. 
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2. Conclusions 
Conclusions.--Through the detailed analysis of the 
data a relationship was found to exist between adverse 
perinatal circumstances and certain items within the 
patients' environmental structure. Seven of the eighteen 
items were found to relate to patients with major maternal 
complications during one or more phases of the perinatal 
period. These items are: (1) Formal Education, (2) Past 
Family History, (3) Past Medical History, (4) Past Nutri-
tional History, (5) Prenatal Weight Gain or Loss, (6) Source 
of Income, (7) Work History of Head of Household. The inter-
dependence of factors relating to human beings make it 
impossible to isolate any one factor as the major cause of 
a problem. The approach to research with controls, cannot 
be applied to humans as with animals. 
The potential adversities to well-being observed in 
the environmental have been established in the observation 
that maternal rubella1 results in congenital defects in 
human beings. The present research shows that eight en-
vironmental adversities are related to congenital abnormal-
ities. These environmental factors are: (1) Prenatal Diet, 
(2) Past Nutritional History, (3) Prenatal Weight Gain or 
Loss, (4) Past Medical History, (5) House Type, (6) Occupa-
tion of the Head of the Household, (7) Frequency of 
1Gregg, op. cit. 
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Pregnancies (8) Maternal Prenatal Complications. 
The majority of environmental factors which apparently 
relate to maternal problems also apparently relate to the 
formation of congenital anomalies. It is interesting to 
note that prenatal diet plays an important role in the in-
fant's growth and development while in utero. Prenatal diet 
does not seem to have a similar significance for the mother. 
At one time attitudes and belief changed, and no 
importance was attached to the connection between a pros-
pective mother's well-being and a "positive" attitude to-
ward music, literature, art and even thoughts, as had 
previously been held. It was considered that psychological 
well being had no relationship to physical conditions. 
However, this study demonstrates that past or present social 
and emotional problems in a home situation create and in-
crease tension and are significant factors in a patient's 
pkysiological well-being during pregnancy. The mental 
state is also shown to be important in relation to the 
physical development of the fetus. Evidence from the data 
presented in this study shows that patients with complica-
tions in one area tend to have complications in other areas 
as well. 
There is no study of the same mental factors with 
which to critically compare this research. Therefore the 
problem of relationship can be determined only through the 
130 
distributions of occurrence of perinatal abnormalities in 
the individual environmental items. 
This study has shown a relationship between 
specific host-environmental factors and the physical condi-
tion of a woman during the prenatal period, her labor and 
delivery, her postpartum period and also the physical condi-
tion of the newbom infant. 
3. Recoumendations 
Recommendations.--The data suggests that many compli-
cations of pregnancy are preventable and even that some 
complications are influenced by factors occurring many years 
prior to pregnancy. Therefore it is important that informa-
tion and education regarding good health be inculcated 
early in life, in order to promote and maintain optimum 
perinatal conditions. 
The knowledge gained by this study suggests that 
there is a need to obtain further information through re-
search by those in the medical and nursing professions and 
also by those in the field of education. The implication 
that the physical well-being of an individual is the sole 
responsibility of the health professions is erroneous. The 
importance of the environment is demonstrated by this study 
and should be a matter of concern to all. 
BIBLIOGRAPHY 
BmLIOGRAPHY 
Acken, Jr o , J o , "Fetal Mortality in Caesarean Section," 
American Journal of Obstetrics and Gynecology (1947), 53:927. 
. . 
Apgar, V o, "Less Pain for Mother--And a Healthy Baby," 
Pulse of Pharmacy (1961), 15:11-12. 
-
Apgar, V. , "A Proposal for a New Method of Evaluation of 
the Newborn Infant," Current Researches in 
Anesthesia and Analgesia (1953), 32:26o-267. 
- -
Baird, D., "Preventive Medicine in Obstetrics, 11 New England 
Journal of Medicine (1952), 246:561-5680 . 
- .. 
Bakst, Henry J., "Domiciliary Medical Care and the 
Voluntary Teaching Hospital," American Journal of 
Public Health (May, 1953), 43:589-595. 
Bakst, Henry J., "Social and Environmental Medicine: The 
Home Medical Service," The Boston Medical Quarterly 
(June, 1950), 1:18-20. 
- . 
Banner, E.A. and Beuther, H.K., "Intrauterine Deaths," 
Obstetrics and Gxnecology (1958), 12:661-669. 
-
Baumgartner, L. , and Bakter, J. , "Challenge of Fetal Loss, 
Prematurity and Infant Mortality:--Assessing the 
Local Situation," Journal of the American Medical 
Association (June 21, 1958), 167:937. 
-
Baumgartner, L., "Nation-Wide Plan for Reduction of Prema-
ture Mortality," Journal of the American Medical 
Association (1951), 146-893. 
Blecha, E .Eo , "Instruction of Medical Students in Nutrition," 
Journal of the American Dietetic Association 
(September, 1953), 28:910-915. 
- 132 -
Book, J.A., Fraccaro, M., Hagert, C.G. and Lindsten, J., 
"Congenital Malformations in Children of Mothers 
Aged 4:2 and Over," Nature (1958), 181:1945-1546. 
,_ 
133 
Bundersen, H.N., "Natal Day Deaths," Journal of the American 
Medical Association (1953), 153:466-473. 
Bureau of Vital Statistics, City of Boston, Massachusetts, 
Annual Re~ort of the Health Detartment for the years 
1955, 195 , 1957, 1958, 1959,96o. city of Boston, 
Administrative Services Department, Printing Section. 
Burke, 
Burke, 
B.S., "Diet and Nutrition During Pregnancy," American 
Journal of Nursing (1952), 52:1378-1380. 
B.S. , "Diet During Pregnancy 1 " American Journal of Clinical Nutrition (1954), ~:425. 
Burke, B.S., "The Dietary History as a Tool in Research," 
Journal of the American Dietetic Association (1947), 
23:1041. 
Chapin, C. V., "Death Among Taxpayers and Non Taxpayers 
Income Tax Prov:f.cence 1865," American Journal of 
Public Health (August, 1924), 14:648. 
Chenoweth, A.D., "Postnatal Period--General Scope," Journal 
of the American Medical Association (January 30, 
1960), 172:419. 
Chesley, L.C., Somers, W.H. and Vann, F.H., "A Further 
Follow-up Study of Eclampsia," American Journal of 
Obstetrics and Gynecology (1948), 56:409. 
-
Clifford, S.H., "Postmaturity," Advances in Pediatrics (1957), :13-16. 
Clifford, S .H., "Postmaturity with Placental Dysfunction," 
Clinical Proceedings of Childrens' Hospital (1957), 
13:114-121. 
Clifford, S.H., "Reduction of Premature Infant Mortality," 
Journal of Pediatrics (1934), 5:139. 
Corsa, Jr., L., "Current Preventive Problems of Child Health," 
Journal of the American Medical Association (1956), 
161: 
Craig, w.s., "Clinical Signs of Neonatal Tetany with 
Especial References to their Occurrences in New-
born Babies to Diabetic Mothers," Pediatrics (1958), 22:297-308. 
-
Davis, M.E. , "Congenital Malformations and Obstetrics " 
Pediatrics Supplement (April, 1957), 19:719-724. 
Dieclanann, W .J., "Fetal Mortality in Breech Delivery," 
American Journal of Obstetrics and Gynecology (1946), 52:349. 
134 
Dieclanann, W .J., "Pre-eclampsia-Eclampsia: Diagnosis and 
Treatment," Seminar, 16:19-24, Summer, 1954. 
Donelly, J .F., et al., "Perinatal, Fetal and Enviromnental 
Factors in Perinatal Mortality," American Journal 
of Obstetrics and Gynecology (1957), 71:1245. 
Douglas, B., "Theories of the Cause of So-called Deformities 
and their Prevention," Journal of the Tenessee 
Medical Association (1958), 51:282. 
. . 
Eastman, N., "Obstetrics--Panel Discussion: Diets," 
M~land State Medical Journal, 2:176-177, April, 
1 . 
Eastman, N., Williams Obstetrics, 11th edition, New York, 
Appleton-Century:Crofts, Inc., 1956. 1210 pp. 
Eastman, W .J. and DeLeon, M., "The Etiology of Cerebral 
Palsy," American Journal of Obstetrics and 
Gynecology ~y, 1955), 69:950-961. 
-
Edwards, J .H., "Congenital Malformations of the Central 
Nervous System in Scotland," British Journal of 
Preventive and Social Medicine (1958), 12:115-130. 
Elliot, M.M. , "Deaths Around Births--The National Score," 
Journal of the American Medical Association (June 21, 1958), 167:945-947. 
Faison, J .B., "Maternal Deaths in New York City During 1948 
and 1949," Journal of the American Medical Associa-
tion (1951), 146:1397. 
-
Fell, H.B. and Mellanby, E., "Metraplasia Produced in 
Cultures of Chick Ectoderm by High Vitamin A," 
Journal of Physiology (1953), 1!9:470-488. 
135 
Ferguson, J .H., "Maternal Death in the Rural South," Journal 
of the American Medical Association (1951), 146: 
1388-1393. -
Fitzpatrick, M., and Eastman, N., Zabriskie's Obstetrics for 
Nurses, Philadelphia, B. Lippincott Company (1960), 
10th edition, 571 pp. -
Fraser, F.C., "Causes of Congenital Malformations in Human 
B~ings," Journal of Chronic Diseases (1959), 10:97. 
Gentry, 
- '" 
J.T., Parkhurst, E. and Bulin, G.U., "An Epidemiolog-
ical Study of Congenital Malformation in New York 
State," American Journal of Public Health (1959), 49: 
497-513. 
Goldstein, G. and Wehrle, P.I., "The Influence of Socio-
economic Factors on the Distribution of Hepatitis 
in S~acuse, N.Y. , " American Journal of Public HeaDth (1959), 49:473. 
Greenberg, M., Pellitteri, 0., and Barton, J., "Frequency of 
Defects in Infants Whose Mothers had Rubella During 
Pre~cy," Journal of the American Medical Associa-
tion (1957), 165:675-678. 
-
.. -
Gregg, M.M., "Congenital Cataract Following German Measles 
in Mother," Tr. Ophthamological Society in Australia (1942), 3:3~. 
Hale, F •1 "Relation of Vitamin A to Anophthalmos in Pigs," A. J. Ophthalmology (1935), 19:1087-1093. 
- .. 
Hardins, O.M. and Poll, J.F., "Experimental Production of 
Cardiac Malformations," American Medical Association 
Archives of PathologY (1957), 64:290-296. 
Hazen, 
Hendricks, C.H., "Congenital Malformations: Analysis of the 
1953 Ohio Records," Obstetrics and Gynecology (1955), 
6:592-598. 
Heseltine, M.M., "Unfinished Business in Maternal and Child 
Nutrition," Public Health Reports (1956), 71:139-
143. 
136 
Hicks, S. P. , "The Effects of Ionizing Radiations, Certain 
Hormones and Radiomimetric Drugs on the Developing 
Newvous System," Journal of Cellular and Comparative 
Physiology (Supplement 1) (1954), 43:151-178. 
Hollinghead, A.B. and Redlick, F.C., Social Class and Mental 
Illness. New York, John Wiley and Sons, Inc. (1958), 
p. 442, Index of social position, p. 387. 
Hudgins, A. P. , "Diet in Antepartum Care," American Prac ti-
tioner and Difest of Treatment, 2:1047-1051, 
December, 195 • 
Ingals, T.H. and Purshottam, N., "Fetal Risks from Rubella 
During Pregnancy," New England Journal of Medicine (1953), 249:454-455. 
Ingals, T .H., Pugh, T .F. and McMahon, "Incidence of 
Anencephalus, Spina Bifida and Hydrocephalus 
Related to Birth Rank and Maternal Age," British 
Journal of Preventive and Social Medicine (1954), 
8:17. 
Ingals, T .H., and Philbrook, F .R., "Monstrosities Itiduced by 
Hypoxia," New England Journal of Medicine, 259:558 (1958). 
Jaco, E.B., (ed.) Patients, Physicians and Illness, Glencoe, 
Illinois, The Free Press (1958), p. 10. 
Jeans, P.C., Smith, M.D. and Stearns, G., "Dietary Habit 
of Pregnant Women of Low Income in a Rural State," 
Journal of the American Dietitic Association (1952), 
28:27-34. 
Job, T.T., Leibold, G.J. and Fitsmaurice, F.A., "Biological 
Effects of Roentgen Rays. The Determination of 
Critical Periods in Mammalian Development with 
X-Ray," American Journal of Anatomy (1935), 57:455-
463. . 
Joslin, E.P., "Diabetes Mellitus," New England Journal of 
Medicine (1943), 228:645. 
Kalafatich, A. and Meeks, D.R., Maternal and Child Health. 
New Jersey, 1960, p. 47. 
Kalter, 
Kalter, 
137 
H. and Warkany, J., "Congenital Malformation in 
Inbred Strains of Mice Induced by Riboflavin-
deficient, Galactoflavin-containing Diets1" Journal 
of Experimental Zoology (1957), 136:53l-5b4. 
H. and Warkany J., "Experimental Production and 
Congenital Malformations in Mammals by Metabolic 
Procedures," Physiological Review (1959), 39:69-
115. 
Kesilman, M., "The Incidence of Essential Hypertension~ 
of White and Negro Males," Medical Record (1941), 
154: 16-19. 
Klein, H.R., Potter, H.W. and Dyk, R.B., Anxiet~ in 
Pregnancrand Childbirth. New York, P. . Roeber 
Inc., 19 o. 
Knobloch, H. and Pasamanick, B., "Sr.ndrome of Minimal 
Cerebral Damage in Infancy, ' Journal of the American 
Medical Association (1959), 170:1384-1387. 
Lanauer, W., "Niacin Antagonists and Chick Development," 
Journal of Experimental Zoology (1957), 136:509-530. 
Lillienfield, A.M. and Pasamanick, B., "Relationship 
Between Pregnancy Experience and the Development 
of Certain Neuropyschiatric Disorders in Childhood," 
American Journal of Public Health (1955), 45:637. 
Magin, P. , "Hazards of Abdominal Bceatgenograms in Pregnant 
Women: How to Reduce the Risk of Irradiation to 
the Fetus During RadiopelMrimetry." (Paris) Presse 
Med., February 7, 1959, as cited in Medical Liter-
ature Abstracts, Journal of the American Medical 
Association (1959), 170:1471. 
Maloney, W.C. and Kastenbaum, M.A., "Leukemogenic Effects 
of Ionizing Radiation on Atomic Bomb Survivors in 
Hiroshima City," Science (1955), 121:308. 
McCain, J.R., Anderson, C.L., Lester, W.M. and Pilkington, 
J.W., "Prolonged Labor," Journal of the American 
Medical Association (1953), 153:695-699. 
McDonald, A.D., "Maternal Health and Congenital Defect," 
New England Journal of Medicine (1958), 258:767-
773. 
138 
McGanity, W.J., Cannon, R.O., et al., "The Vanderbilt 
Coop,erative Study of Maternal and Infant Nutrition, 
VI, ' American Journal of Obstetrics and Gynecology 
(1954), 67:501-527. 
Mcintosh, R., "The Problem of Congenital Malformations," 
Journal of Chronic Diseases (1959), 10:139-151. 
Millen, J .W., Woolam, D.H.M. and Lanning, G.E., "Congenital 
Hydrocephalus Due to Experimental Hypovitaminosis 
A," Lancet (1954), 2:679-683. 
Millen, 
Miller, 
J .W., "Some Aspects of the Relationship Between 
Environment and Congenital Malformations," 
Irish Journal of Medical Science (January, 1959), 
397:23-29. 
H.C., "Cardiac Hypertrophy and Extramedullary 
Erythropoiesis in Newborn Infants of Prediabetic 
Mothers," American Journal of Medical Sciences (1945), 209:645. 
Mintz, B., (Ed.), Environmental Influence of Prenatal 
Development, Chicago, Iiiinois, university of 
Chicago Press (1958), p. 1. 
R.A., Bittenger, I., Miller, M.L. and Hellman, L.M., 
"Abortion in Rabbits Fed on Vitamin K Deficient 
Diet," American Journal of Obstetrics (1943), 43: 
1007-10 
National Research Council, Food and Nutrition Board, 
Recommended Dietary Allowances, p. 30, Publication 
No. 302, Wasfilngton, D.c., The Council, 1953. 
Nelson, T .R., "A Clinical Study of Pre-Eclampsia," Journal 
of Obstetrics and Gynecology in the British Emptre 
(1955), 62:48-57. 
Nelson, M.M., Baird, C.D.C. and Wright, H.V., "Multiple 
Congenital Abnormalities in the Rat Resulting from 
Riboflavin Deficiency Induced by the Antimetabolite 
Galactoflavin," Journal of Nutrition (1950), 58:125-
134. 
Nelson, W.E., Mitchell-Nelson Texbbook of Pediatrics, 6th 
edition, Pfiiiadelpfiia, W.B. Saunders Company, 1956. 
Nesbitt, R.E.L., "Perinatal Casualties," Children (July-
August, 1959), 6:123-128. 
Pasamanick, B., and Lillienfield, A., "Association of 
Maternal and Fetal Factors with the Development 
of Mental Deficiency," Journal of the American 
Medical Association (1955), 159:155-60. 
- -
Reed, R.B. and Burke, B.S., "Collection and Analysis of 
Dietary Intake Data," American Journal of Public 
Health, 44:1015-1026, August, 1954. 
139 
"Relation of Material Vitamin A Deficiency to Microphthal-
mia in Pigs," Texas State Journal of Medicine (1937), 33:228-232. . 
Rountree, B.S., Poverty and Pro2ress: A Second Social 
Surve~ of York, LOndon, Longmans, Green (1941), 
pp. 2 7-298. . -
Siegel, N. and Greenberg, M., "Fetal Death, Malformation 
and Prematurity After Maternal Rubella," 
New England Journal of Medicine (1960), 262: 389'~ 
393. 
Smith, J .A.M., Jennison, R.F. and Langley, F .A., "Peri-
natal Infection and Perinatal Death," Lancet (1956), 1:903. 
Statistical Bulletin, "Prematurity and Perinatal Mortal-
ity," Metropolitan Life Insurance Company (1958), 
39:6-8. 
Stockard, C.R., "Development of Artificially Produced 
Cyclopean Fish: MagnesitDD Embryo," Journal of 
Experimental Zoology (1909), 6:285-338. 
- -· 
Tenney, B. and Little, A.B., "Obstetrics," New England 
Journal of Medicine, 259:625-631, September 25, 
1958. 
Tompkins, W.T., "The Clinical Significance of Nutritional 
Deficiencies in Pregnancies," Bulletin of the 
New York Academy of Medicine (1948), 24:376-388. 
140 
Toverud, K.U., Stearns, G. and Macy, I.O., Maternal Nutri-
tion and Child Health: An Interpretive Review. 
Pp. 134-136, Bulletin No. 123, Washington, D.C. 
National Academy of Sciences National Research 
Council, 1950. 
United 
United States Department of Commerce, Bureau of the Census, 
Vital Statistics for the United States, 1955. 
Washington, D.C., United States Printing Office, 
1955. 
Usilton, L.J., and Ruhland, G.C., "Survey of Venereal 
Disease in the District of Colombia," Venereal 
Disease Information (1940), 21:224-254. 
Warkany J. and Nelson, R.C., "Appearance of Skeletal Ab-
normalities in the Offspring of Rats Reared on a 
Deficient Diet," Science (1940), 92:383-384. 
Warkany, J. and Schraffenberger, E., "Congenital Malforma-
tions Induced in Rats by Roentgen Rays," American 
Journal of Roentgenology (1947}, 57:455-463. 
Warkany, J., Effects of Maternal Rachitogenic Diet on 
Skeletal Development of Young Rats," American 
Journal of the Diseases of Children (1943), 66:511-
516. 
Warkany, J., "Congenital Malformations Induced by Maternal 
Dietary Deficiency," Harvey Lectures (1952-1953), 
48:89-109. 
Warner, W.L. and Lunt, P.S., The Social Life of a Modern 
Communit~. New Haven, Connecticut, Yale University 
Press, 1 41, pp. 460. (Also The Status System of 
a Modern Community, 19 50 , pp. 246 • ) 
Warner, W.L. et al., Social Class in America, Chicago, 
Science Research Associates, 1949, pp. 133-154. 
Watson, E.H. and Lowrey, G.H., Growth and Development of 
Children, Chicago, the Year Book Publishers, Inc. (1951), pp. 23, 24. 
141 
Weinbert, A., "Midforceps Operations," Joumal of the 
American Medical Association (1951), 146:1465-1470. 
Weiss, M.M., and Prusmack, J .J., "Essential Hypertension 
in the Negro," American Joumal of Medical Sciences (1938), 195:510-516. 
Whitehill, Walter Muir, Boston, A Topoftra~ical History, 
Cambridge, Massachusettsl the ei ap Press of 
Harvard University (1959), 144 pp. 
Wiehl, 
Wilson, 
Wilson, 
-· -
D.G., "Changes in Blood Values During Pregnancy 
and the Relation of Protein Levels to Toxemia 
Symptoms," Milbank Memorial Fund Quarterly (1950), 
28:238-262. 
J .G. , "Differentiation and the Reaction of Rat 
Embryos to Radiation," Joumal of Cellular and 
C3flarative Physiology. Supplement I (1954), 
4 : 1-38. 
J .G., Roth, C.B., and Warkany, J., "An Analysis 
of the Syndrome of Malformation Induced by 
Matemal Vitamin A Deficiency. Effects of Restora-
tion of Vitamin A at Various Times During Gestation," 
American Journal of Anatomy (1953), 92:189-217. 
Wollmann, F. , "Nutritional Health Education in Pregnancy," 
Unpublished Master's Thesis, Boston University (1957). 
APPENDICES 
APPENDIX A 
DATA SHEET 
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~ .-SHE--.-E.-T 
House type=--------~~~~~~~~----------Pt~ _________ Address: ____________ Living Arrange: ________ __ 
Age: ____ Color: __ Religion..__ _ ___.Ed. __ P ._G. 
Marital Status: ___ Income: ______ Source of Income: __ _ 
Work History: _________ Occupation: __________ _ 
Past Nutritional History: ________________________________ _ 
Past Medical History: __________________________________ __ 
Past Family History: __________________________________ ___ 
Diet: ____________ Weight Gain/Loss: _____ _ 
Weight: ___ _.;Frequency of Pregnancies: ____ Rh: ___ _ 
Prenatal Complications: _____________________________ ___ 
Type Labor: ________________________________________ __ 
Type of Delivery: _____________________________________ ___ 
Postpartum Complicatwns: ________________________________ _ 
Sex of Infant: Anomalies at Birth: 
--------- ---------------Birth Injuries: ________________________________________ _ 
Condition at Birth: ___________________________________ ___ 
Treatments Necessary: ________________________________ ___ 
Rh Incompatibility: ____________________________________ __ 
Neonatal Condition: ___________________________________ ___ 
Neonatal Weight Changes: ______________________________ ___ 
REMARKS: 
APPENDIX B 
C 0 DE D EVALUATION SHEET 
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CODED EVALUATION SHEET 
HOST-ENVIRONMENT 
Marital Status 
0 Unknown 
1 Single 
2 Separated 
3 Divorced 
4 Widowed 
5 Married 
Formal Education 
0 Unknown 
1 Elementary School, 
incomplete 
2 Elementary School, 
complete 
3 High School, incomplete 
4 High School, complete 
5 Beyond High School 
Past Family Histo;x 
0 Unknown 
1 Unsatisfactory 
2 Poor 
3 Moderate 
4 Fair 
5 Excellent 
Living Arrangements 
0 Unknown 
1 Broken Home 
2 Family Unit with or 
plus friends 
3 Family Unit with Relatives 
4 Family Unit plus Relatives 
5 Independent Family Unit 
House Type (Warner, Modified) 
0 Unknown 
1 Unsatisfactory 
2 Poor 
3 Moderate 
4 Fair 
5 Excellent 
Occupation of Head of Household 
0 Unknown or none 
1 Unskilled worker 
2 Semi-skilled worker 
3 Skilled (Blue collar) 
4 Clerical-& Sales (White collar) 
5 Professional & 
Managerial 
Usual Work History of Head of 
Household 
0 Unknown 
1 Unemployed, usually 
2 Irregular employment 
3 Frequent Employment changes 
4 Seasonal employment 
5 Regular employment 
Annual Family Income (per capita) 
0 Unknown 
1 Less than $300.00 
2 $300.00 to $499.00 
3 $500.00 to $999.00 
4 $1000.00 to $1499.00 
5 $1500.00 br more 
Source 2£ Income 
0 Unknown 
1 General Relief & Vet. 
Assistance 
2 Aid to Dependent 
Children 
3 Private Agencies 
4 Friends, Relatives or 
partially self 
supporting 
5 Self Supporting 
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CODED EVALUATION SHEETS--Continued 
HOST-ENVIRONMENT--continued 
Age 
0 Unknown 
1 Over age 40 
2 Ages 33-40 
3 Under age 18 
4 Ages 25-32 
5 Ages 18-24 
Ethnic Group 
0 Unknown 
1 Oriental 
2 American Indian 
3 Negro 
4 Mixed ethnicity 
5 White 
Past Nutritional History 
0 Unknown 
1 Inadequate, completely 
2 Inadequate in No. Nutrients 
3 Inadequate in No. Calories 
4 Inadequate only in Proteins 
5 Totally Adequate 
Past Medical History 
0 Unknown 
1 Multiple Major & . Minor 
Illness 
2 Single Major 
3 Multiple Minor 
4 Single Minor 
5 None--No Illnesses 
Prenatal Diet 
0 Unknown 
1 Inadequate, Completely 
2 Inadequate in No. Nutrients 
3 Inadequate in No. Calories 
4 Inadequate in Proteins, only 
5 Totally Adequate 
Prenatal Weight Gain or Loss 
0 Unknown 
1 Plus 35 lbs. or more 
2 Plus 30-34 lbs. 
3 Plus 25-29 lbs. 
4 Plus 0-10 lbs. 
5 Plus 10-20 lbs. 
Freguency of Pregnancies** 
0 Less than 12 mos. apart 
1 One to 1~ years apart(l2-17 mos.) 
2 More than 36 months (over 3 yrs.) 
3 18-23 months or varies 
4 31-36 months (over 2~ to 3 yrs.) 
5 24-30 months (2-2\ yrs.) 
** Not applicable for primparas (unclassified) 
Para 
-
0 Para 5 
1 Para 4 
2 Para 3 
3 Para 2 
4 Para 1 
5 Para 0 
Gravida 
0 Gravida 6 
1 Gravida 5 
2 Gravida 4 
3 Gravida 3 
4 Gravida 2 
5 Gravida 1 
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CODED EVALUATION SHEET--Continued 
PERINATAL 
MATERNAL 
Prenatal Complications 
0 Multiple Major & Minor 
1 Multiple Major 
2 Single Major 
3 Multiple Minor 
4 Single Minor 
5 None 
Type of Delivery 
0 High Forceps 
1 Breech or Face Presenta-
tion 
2 Mid Forceps 
3 Caesarian Section or 
Precipitous 
4 Non Vertex: Manual 
but Uncomplicated 
5 Normal Vertex 
Type of Labor 
0 Unknown 
1 Prolonged, Difficult; 
Complicated 
2 Average Duration but diffi-
cult/complicated 
3 Prolonged; Easy/uncomplicated 
4 Rapid or Induced 
5 Normal or None if C/S 
Postnatal Complications 
0 Multiple Major & Minor 
1 Multiple Major 
2 Single Major 
3 Multiple Minor 
4 Single Minor 
5 None 
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CODED EVALUATION SHEETS--continued 
PERINATAL 
NEONATAL 
Gestational Age at Birth 
0 Unknown 
1 Premature by weight & time 
2 Premature by weight 
3 Postmature (Stage 3: time, 
wt. etc.) 
4 Postmature .. (Stage 1; time, 
wt. etc.). 
5 Full Term 
Rh Incompatibility of Infant 
0 Transfusion Exchange 
1 Jaundice & Anemia 
2 Anemia: No Jaundice 
3 Jaundice: No Anemia 
4 No Hemolysis 
5 None 
Birthweight of Infant 
0 Unknown 
1 Under 2 lbs. 
2 Between 2 lbs. & 3~ lbs. 
3 Between 3~ lbs. & 5~ lbs. 
4 10 lbs. or over 
5 Average: 5~-9.15 lbs. 
Physical Condition of Infant 
at Birth 
0 Stillborn 
1 Poor; Heart beat only 
2 Heart beat & Respiration 
3 Heart beat; Respiration; 
Muscle tone present 
4 Color poor or no spontaneous 
breathing; all other signs 
present 
5 Excellent--All signs present 
Treatments Necessary at Birth Concenital Abnormalities 
0 Multiple: ~Resuscitation, 
02, Suction, etc. 
1 Resuscitation, 02 and 
Suction 
2 Resuscitation 
3 02 and Suction 
4 Suction or 02 alone 
5 None 
0 Multiple Major & Minor 
1 Multiple Major 
2 Single Major 
3 Multiple Minor 
4 Single Minor 
5 None 
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CODED EVALUATION SHEETS--Continued 
PERINATAL--Continued 
NEONATAL--Continued 
Birth Injuries 
0 Multiple Major & Minor 
1 Multiple Major 
2 Single Major 
3 Multiple Minor 
4 Single Minor 
5 None 
Weight Chan~es During 
Neonatal eriod* 
0 Unknown 
1 Weight Loss 
2 No Weight Change 
3 Too Rpaid or Insufficient 
Gain (1-3 oz. w~ 
4 Too Much Gain or Slow 
Gain (3-6 oz. w~ 
5 Average.Gain: About 7-8 
oz. wk. 
* Use of unclassified if 
infant was stillborn, 
separate group. 
Neonatal Illness* 
0 Multiple Major & Minor 
1 Multiple Major 
2 Single Major 
3 Multiple Minor 
4 Single Minor 
5 None 
Neonatal Life 
0 Unknown 
1 Stillbirth 
2 Neonatal Death 
3 Alive: Poor Physical 
Condition 
4 Alive; Abnormal Physical 
Condition 
5 Normal Baby 
APPENDIX C 
LIST OF COMPLICATIONS IN THE 
PATIENTS' "PAST MEDICAL 
HISTORY" 
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LIST OF COMPLICATIONS IN THE PATIENTS' "PAST MEDICAL HISTORY" 
- - - - - ......... --.. .......... =-..;;..;;;.;;.;.;;. 
LIST OF MAJOR COMPLICATIONS IN THE PATIENTS' 
"PAST MEDICAL HISTORY'' 
Appendectomy 
Caesarean Section 
Oophorectomy 
Ruptured Intervertebral Disc 
Syphilis, Acquired 
Syphilis, Congenital 
Tuberculosis, Pulmonary 
Infectious Hepatitis 
Syphilis, Latent 
Scarlet Fever 
Poliomyelitis, Paralytic 
Cholecystitis 
Enucleation, Eye 
Pleurisy 
Postpartum Convulsions 
Hypertension 
Pre-eclampsia 
Sarcoidosis 
Cellulitis 
Post-Partum Hemorrhage 
Mastitis 
Hypothyroid 
Presacral Neurectomy 
Polyarthritis 
Vein Ligation 
Removal, Breast Tumor 
Hyperthyroid 
Ptomaine Poisoning 
Hypochromic Anemia 
Lobar Pneumonia 
Asthma 
Urinary Tract Infection 
Ovarian Cyst 
18 Rheumatic Fever 17 
10 Kidney Disease 14 
9 Typhoid Fever 1 
1 Jaundice 3 
4 Pyelonephritis 4 
1 Diphtheria 1 
2 St. Vitus Dance 1 
6 Fractured Pelvis 1 
4 Ruptured Appendix 4 
7 Bronchopheumonia 7 
2 Mastoidectomy 2 
1 Cholelithiasis 1 
1 Ruptured Tubal Pregnancy 1 
2 Spinal Menigitis 3 
1 Arthritis 2 
4 Abortion 8 
8 SJmHJ Depression(Rickets) 1 
1 Psychosis 3 
1 Fractured Leg 3 
2 Thyroidectomy 1 
1 Rheumatic Heart Disease 1 
1 Malaria 1 
1 Rheumatoid Arthritis 1 
1 Acute Nephritis 1 
1 Removal of a Tumor 1 
3 Bright's Disease 1 
3 Laennec's Cirrhosis 1 
1 Infectious Mononucleosis 1 
1 Prolapsed Uterus 1 
1 Pyelitis 2 
4 Pel vic Inflammatory Disease 5 
3 Gonnorrhea 3 
2 Pilonidal Cyst 2 
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LIST OF COMPLICATIONS IN THE PATIENTS' "PAST MEDICAL HISTORY'' 
-- -
--Continued 
LIST OF MINOR COMPLICATIONS IN THE PATIENTS' 
"PAST MEDICAL HISTORY'' 
Allergies 16 Hemorrhoidectomy 
Otitis Media 1 Upper Respiratory Infection, 
Dental Caries 15 multiple times 
Cystitis 4 Teeth Abscesses 
Obesity 4 Miscarriage 
Varicosities 2 Cervical Erosion 
Exzema 4 Dilation & Curetage,Uterus 
Small Breast Abscess 4 Herniorrhaphy 
Anemia 4 Uterine Suspension 
Endometritis 2 Tonsillectomy &Ade~ctomy 
Acne, Multiple 1 Removal mixed Parotid Tumor 
Psoriasis 1 Cataracts 
Hernia 1 Streptococcal Throat 
Conjunctivitis 1 Ear Infection with Deafness 
Blind, One Eye 1 Fibroid Tumor 
Removal Knee Cartilage 1 Anal Fissure Repaired 
2 
27 
1 
15 
3 
10 
1 
1 
7 
1 
1 
3 
1 
1 
2 
APPENDIX D 
LIST 0 F MAJOR MATERNAL 
COMPLICATIONS 
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LIST OF MAJOR MATERNAL COMPLICATIONS 
PRENATAL 
Psychosis·-
Varicosities 
Rheumatic Heart Disease 
Pre-eclampsia 
Pyelonephritis 
Congenital Heart Disease 
Hypertension 
Excessive Weight Gain 
Kidney Infection 
Grade 3 Systolic murmur 
Genito-urinary Infection 
Vaginal Bleeding 
Enlarged Thyroid 
Asthma 
Positive Hinton 
Anemia (less than 9.0 Gm. Hgb.) 
Pre-diabetic (abnormal glucose-
tolerance curve) 
Chronic cholecystitis 
Pilonidal sinus 
4 plus pitting edema 
Hyperemesis gravidarum 
Thrombophlebitis 
Hydramnios 
Pyelitis 
Mitral Systolic Murmur 
Peptic Ulcers 
Threatened Abortion 
Pneumonia 
Asthmatic allergic bronchitis 
Allergic purpura 
Mass in right Kidney Area 
Breast Abscess 
POSTPARTUM 
1 Pylonephritis with hydro-
nephrosis 1 
15 RO Fibroid Uterus 1 
10 Postpartum Pre-eclampsia 1 
25 Parametritis 8 
6 Pelvic Inflammatory 
Disease 3 
1 Salpingo-oophorectomy, 
Bilateral 1 
2 Atelectasis 1 
16 Genito-urinary Disease 11 
3 Acute cholecystitis 1 
4 Subinvolution of the 
uterus 4 
6 Thrombophlebitis 3 
13 Hypertension 14 
2 Dilation & Curretage 6 
3 Hypertension 1 
9 Gonorrhea 1 
8 Endometritis 2 
Postpartum hemorrhage 12 
4 Anemia 3 
2 Phlebitis 1 
1 Cellulitis 2 
1 Pneumonia 1 
1 Pleurisy 1 
3 Right femoral arterial 
graft 1 
1 Severe Upper Respiratory 
Infection 1 
1 Mastitis 1 
1 Chronic pyelonephritis 1 
1 Retained succenturaite 3 
2 Psychosis 2 
1 Psychosis 2 
1 Tuberculosis 2 
1 Prolapsed Uterus 1 
1 Wound Infection after 
endometritis 1 
1 Essential Hypertension 
with superimposed 
pre-eclampsia 1 
Persistent varicosities, 
Bilateral 1 
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LIST OF MAJOR MATERNAL COMPLICATIONS--Continued 
POSTPARTUM--Continued 
Breast Abscess 1 
Hypernephroma Carcinoma 
with Venous Invasion 1 
Total Hysterectomy 
after Ruptured Uterus 1 
APPENDIX E 
NEONATAL ILLNESSES 
Jaundice 
Bronchopneumonia 
Cerebral Anoxia 
Spastic Diplegia, 
Anemia 
Tuberculosis 
Multiple furuncles 
Chicken pox 
Cephalhematoma 
Bacterial Sepsis 
Meningocele 
Atelectasis 
Weight Loss 
Vomiting 
Rash, Skin 
Colds 
Otitis Media 
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NEONATAL n.LNESSES 
MAJOR 
13 
1 
1 
Bilateral 1 
2 
1 
1 
1 
1 
1 
1 
3 
1 
Hemolytic Anemia 1 
Whooping Cough 1 
Gonorrhea, vaginitis 1 
Gastroenteritis 4 
Pneumonia 1 
Exchange Transfusions 2 
Convulsions 2 
Projectile Vomiting 1 
Congenital Heart Disease 10 
Aspiration Pneumonia 1 
Malnutrition 1 
Positive Hinton 2 
Staph. Aureus 2 
MINOR 
7 
121 
31 
1 
Infection of Circum-
Upper Respiratory Infec-
29 
14 
1 
2 
7 
1 
6 
2 
2 
1 
cision 
Constipation 
Dermatitis 
Conjunctivitis 
Diarrhea, Mild 
Eczema 
1 
9 
8 
5 
tion 
Monilia Infection 
Phimosis 
Overweight 
Colic 
Bronchitis 
Impetigo 
Ear Infection 
Cradle Cap 
Iritis 
Umbilical Gramuloma 
Umbilical Infection 
Pyoderma 
Allergy 
Pharangitis 
Hypochial Abscess of 
left Thumb 
Skin Infection 
17 
2 
11 
1 
1 
4 
2 
1 
2 
APPENDIX F 
CONGENITAL ABNORMALITIES 
AND 
BIRTH INJURIES 
CONGENITAL ABNORMALITIES 
Hernia 45 Congenital Heart Disease 
Hem~iomas 9 Hare Lip, Complete 
Posit ve Hinton 2 Cleft Palate 
Supernumery Digits 6 Anencephalia 
Dentigerous Cyst, Microcephalia 
Upper Gum 1 Absence of Nasal Septum 
Gonorrhea, Vaginitis 1 Confenital Syphilis 
Umbilical Polyp 1 Men ngocele 
Hydrocele 9 Skin tab, finger 
Cephalo-Hematoma 1 Polyhydramnios 
Paraphimosis 1 Hemanfiomata-like 
Fissure in Ano 3 Les ons 
Undescended Testicle 2 
Malformed Head 1 
BIRTH INJURIES 
Skull Fracture, Bilateral 
Excessive Molding of the 
Head 
Fat necrosis due to trauma 
Hemorrhage 
Brain damage 
Subdural Hematoma! 
Left facial paralysis with 
edema 
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12 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
APPENDIX G 
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OPERATIONAL DEFINITIONS 
The definitions used apply to arbitrary limitations imposed 
by the design of the study. 
ABNORMALITY is deviation from normal. 
ANOMALY is deviation from normal. 
ACUTE ILLNESS is a short term illness usually leaving no 
residual impairment. 
ADC is Aid to Dependent Children and is federal, state and 
local financial aid of a calculated amount accord-
ing to need when the supporting member of the house-
hold is incapacitated for over 3 months or is not in 
the home. 
ANEMIA is a decrease in the hemoglobin or red cell content 
of the blood. 
ARREST is a lack of progress during labor and delivery in 
either descent or rotation of the fetus. 
ARTIFICIAL RESPIRATION is the use of artificial means to 
maintain respiratory movements. 
BREECH PRESE~TION is when the pelvic portion of the fetus 
is the presenting part at the mouth of the uterus. 
CAESARIAN SECTION is an operation by means of which the 
child is delivered through an incision in the 
abdominal and uterine walls. 
CALORIES are units of measurement of energy derived from 
ingested food. 
CEPHALHEMATOMA is a collection of extra vascular blood in 
the tissue underlying the surface of the scalp. 
CHRONIC is a persisting and usually progressive illness. 
COMPLICATED LABOR is any complication occurring during the 
course of labor. 
DELIVERY is the expulsion of the fetus at birth and the 
afterbirth. 
DIFFICULT LABOR is the impeding of the normal process of 
labor. 
FACE PRESENtATION is when the face of the fetus presents 
at the mouth of the uterus. 
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FAMILY UNIT is tke living together of a wife with her husband 
and children, or living with the husband if there 
are no offsprings. 
GENERAL RELIEF is local governmental financial aid to the 
needy. 
GESTATION PERIOD is normally about 280 days after conception 
has taken place. 
GRAVIDA is a pregnant woman. 
HEMOLYSIS is the dissolution of red blood cells. 
HIGH FORCEPS is the use of an instrument to aid in delivery 
when the infant is at the superior strait in ~ts 
pelvic descent. 
HOUSE TYPE is rated on the appearance of the patient's 
place of abode. 
Unsatisfactory is cramped quarters, poor ventila-
tion, inaaequate non-central heating, no toilet 
facilities on the same floor, dirty, house in 
deteriorated condition. 
Poor is cramped quarters, poor ventilation, 
--r:Dadequate non-central heating, common or joint 
toilet facilities on same floor, house in poor 
condition. 
Moderate is cramped quarters, adequate stove heat, joint toilet facilities, patient's place clean 
but condition of house poor. 
Fair is small but adequate quarters, stove heat, 
--own sanitary facilities, place clean with house 
in need of repair but sturdy. 
Excellent is adequate size and amount of quarters, 
central heating, own sanitary facilities, place 
clean and house in good condition. 
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JAUNDICE is the yellow discoloration of the skin associated 
with an increase in the amount of bile pigment in 
the blood. 
LABOR is the process of preparation for and completion of 
the expulsion of the fetus and afterbirth. 
Normally it is about 12-18 hours duration. 
LOCAL is identified with a specific body area. 
MAJOR COMPLICATION is that which threatens the life of 
mother and/or fetus or an illness or incapacity of 
3 months duration or longer. 
MALFORMATION is a deformity. 
MANUAL is when the operator in charge of the delivery aids 
the labor process. manually. 
MID FORCEPS is a special instrument used to aid in the 
delivery when the infant's head is halfway down the 
birth passage. 
MINOR COMPLICATION is a short term illness or incapacity 
of less than 3 months duration with no func~ional 
impairment. 
MINOR ILLNESS is a short term, non limiting, non disabling 
situation. 
MULTIPARA is a woman who has had more than one child. 
NEONATAL PERIOD is the first 28 days of life. 
NON VERTEX is when the oresenting part in delivery is other 
than the infant1 s head. 
NUTRIENTS are constituents of food that are necessary to 
restore and/or to maintain health. Included are 
proteins, fats, carbohydrates, minerals and 
vitamins. 
PARA refers to a woman who has produced one or more viable 
offspring. 
PAST FAMILY HISTORY refers to the illness, and/or social 
behavior of the patient's family. 
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PAST MEDICAL HISTORY refers to the illnesses of the patient 
previous the period of prenatal observation. 
PAST NUTRITIONAL HISTORY refers to the usual and customary 
dietary habits of the patient previous to current 
pregnancy. 
PERINATAL is that portion of the episode of pregnancy 
which begins about 12 weeks before delivery and 
ends about 6 weeks after delivery. 
POSTMATURE INFANT is one who weighs 10 pounds or over, and/or 
is born with one or all three stages of the post-
mature syndrome: 
1. Very dry cracking skin 
2. Fetal hypoxia and yellow stained umbilicus 
3. Extension of Stage 2 and baby is stained all 
over with a yellow color, has long nails 
and a very dry cracking skin. 
POSTNATAL PERIOD refers to the 6 week period following the 
expulsion of the afterbirth. Also called the 
postpartum period. 
PRECIPITOUS is spontaneous rapidly completed labor. 
PRE-ECLAMPSIA is a toxemia of pregnancy. 
PREMATURE INFANT is one who weighs 5 pounds 8 ounces or 
less at birth and/or one who delivers after the 
28th week of gestation and prior to 300 days of 
gestation. 
PRENATAL PERIOD refers to the 12 week period preceding 
delivery. 
PRIMIGRAVIDA is a woman who is pregnant for the first time. 
PRIVATE AGENCY is a non governmental charitable organiza-
tion which aids those in need. 
PROLONGED LABOR is that which extends over 48 hours. 
PYELITIS is an inflammation of the kidney pelvis. 
PYELONEPHRITIS is an inflammation of the kidney and renal 
pelvis. 
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Rh is the antigenic substance in the blood normally present 
in about 85 per cent of the white population. 
RES~ON is forcing oxygen into the lungs by machine. 
SIGNIFICANCE OF FREQUENCY OF PREGNANCIES is the optimum 
period of time determined by qualified obstetri-
cians to allow a woman to return to optimum physical 
condition after a pregnancy. 
STILLBIRTH is an infant showing no evidence of life after 
complete birth if the 20th week of gestation has 
been reached. 
SYSTEMIC is that pertaining to body systems or the body as 
a whole. 
TOXEMIA OF PREGNANCY is a series of abnormal conditions 
affecting a woman in pregnancy. 
TRANSFUSION EXCHANGE is the removal of damaged blood cells 
and replacement by normal compatible blood. 
·VERTEX PRESENLATION is the normal occiput position present-
ing at the mouth of the uterus. 
VIRGINIA APGAR SYSTEM is a method of determining the 
physical condition of the infant after birth. It 
includes color, muscle tone, respiration, heart 
sounds and reflexor ability. 
APPENDIX H 
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DISTRIBUTION OF 421 PERINATAL PATIENTS ACCORDING TO THE 
HOST-ENVIRONMENTAL FACTORS 
Factors Gradation of Factors 
0 1 2 3 4 5 
MARITAL STATUS •• . . 0 29 36 9 1 346 
FORMAL EDUCATION ••• 13 34 67 194 97 16 
PAST FAMILY HISTORY • 6 51 38 112 93 121 
LIVING ARRANGEMENTS • 0 91 1 19 19 291 
SOURCE OF INCOME • . . 0 52 37 8 31 293 
HOUSE TYPE • • • • • • 0 87 70 103 74 87 
OCCUPATION OF THE 
HEAD OF HOUSEHOLD • • 40 215 115 41 4 6 
w ORK HISTORY OF 
HOUSEHOLD HEAD • • . . 35 22 96 4 24 240 
PER CAPITA ANNUAL 
INCOME • . . • • • . . 11 37 104 210 52 7 
AGE . . . . . • • • • 0 10 58 17 156 180 
ETHNIC GROUP • • • • • 0 0 2 252 6 161 
PAST NUTRtriONAL 
HISTORY . . . . . • • 0 234 23 14 70 80 
PAST MEDICAL HISTORY • 0 82 115 40 75 109 
PRENATAL DIET • • • • 0 286 41 15 63 16 
PRENATAL WEIGHT GAIN 
OR LOSS DURING 
PREGNANCY • • • • • • 2 50 41 50 98 180 Unclas 
sified 
FREQUENCY OF PREGNANCY 6 107 40 136 22 53 57 
PARA ••• • • • • • • 73 33 65 93 89 68 
GRAVIDA • • • • • • • 83 46 64 95 76 57 
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DISTRIBUTION OF 421 PATIENTS ACCORDING TO PERINATAL FACTORS 
Maternal Factors Gradation of the Factors 
0 1 2 3 4 5 
PRENATAL COMPLICA-
TIONS ••• . . . • • 7 24 94 197 82 17 
TYPE OF LABOR • • • • 0 12 4 40 103 262 
TYPE OF DELIVERY • • 2 15 8 62 13 321 
POSTPARTUM COMPLICA-
TIONS • • • . . • . . 6 21 58 78 137 121 
Neonatal Factors Gradation of the Factors Unclas-
0 1 2 3 4 5 sified 
GESTATIONAL AGE • • • 0 16 30 5 7 363 
BIRTH WEIGHT . • • • 4 1 1 44 5 366 
INFANl'' S Rh 
INCOMPATIBILITY • • • 4 0 0 2 1 414 
PHYSICAL CONDITION AT 
BIRTH • • • • • . . • 4 8 6 7 37 359 
TREATMENTS NECESSARY 
AT BIRTH • • • . . . 7 10 4 20 13 367 
CONGENI~ ABNORMAL-
!TIES •• • • • • • • 3 3 15 6 52 342 
BIRTH INJURIES . . . 0 2 1 0 1 417 
NEONATAL LIFE •• • . 1 4 5 9 18 384 
NEONATAL ILLNESS . . 9 8 19 49 148 183 5 
WEIGHT CHANGES DURING 
NEONA~ PERIOD • • . 4 3 0 26 29 354 5 
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DISTRIBtrriON OF 184 PATIENTS WITH ONE OR MORE MAJOR COMPLICA-
TIONS DURn«; THE MATERNAL PERINATAL PERIOD, IN THE HOST-
ENVIRONMENTAL FACTORS 
N-- 421 
Factors Gradation of the Factors 
Unc1as-
0 1 2 3 4 5 sified 
MARITAL STATUS • • • • -- 13 17 6 1 147 
FORMAL EDUCATION • • • 4 13 30 98 33 6 
PAST FAMILY HISTORY • 1 28 20 53 43 39 
LIVING ARRANGEMENTS • -- 45 1 6 7 125 
SOURCE OF INCOME • • • -- 26 16 5 14 123 
HOUSE TYPE • • • . • • -- 44 30 37 29 44 
OCCUPATION OF THE 
HEAD OF HOUSEHOLD • • 21 98 47 15 1 2 
WORK HISTORY OF 
HOUSEHOLD HEAD • • • • 19 12 46 2 9 96 
PERCAPITA ANNUAL 
INCOME • • • . • • • • 4 14 46 92 24 4 
----------------------· 
----· ---- ----- ----· ----- -----r--------AGE . • • • . • • . • -- 4 32 7 65 76 
ETHNIC GROUP • . • . • -- -- 2 105 3 74 
PAST NurRITIONAL 
HISTORY . • • . • . . -- 112 10 3 35 24 
PAST MEDICAL HISTORY • 
--
50 55 16 32 31 
PRENATAL DIET • . • • -- 123 21 6 27 7 
PRENATAL WEIGHT GAIN 
OR LOSS DURING PREG-
NANCY • • • • • • . • -- 29 21 22 44 68 
FREQUENCY OF PREGNANCY 3 36 20 65 12 20 28 
PARA • • • • • • • • . 32 13 26 47 30 36 
GRAVIDA • • • • • • . 38 18 29 44 27 28 
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DISTRIBUTION OF 237 PATIENTS WITH MINOR OR NO COMPLICATIONS 
DURING THE MATERNAL PERINATAL PERIOD IN RELATIONS TO THE 
HOST-ENVIRONMENTAL FACTORS 
N-- 421 
Factors, Gradation of the Factors 
Host-Environmental Unclas-0 1 2 3 4 5 sified 
MARITAL STATUS • . • . -- 16 19 3 -- 199 
FORMAL EDUCATION • . • 9 21 37 96 64 10 
PAST FAMILY HISTORY • 5 23 18 59 50 82 
LIVING ARRANGEMENTS . 
--
46 
--
13 12 166 
SOURCE OF INCOME • • • -- 26 21 3 17 170 
HOUSE TYPE • . . • • . 1 42 40 66 45 43 
OCCUPATION OF THE 
HEAD OF HOUSEHOLD . . 19 117 68 26 3 4 
WORK HISTORY OF 
HOUSEHOLD HEAD • . . . 16 10 50 2 15 144 
PER CAPITA ANNUAL 
INCOME • • . . • • . . 7 23 58 118 28 3 
-~-~------------------- t---- ~---- ........... .......... 1----- ~----- ------AGE . • • • • • • • • -- 6 26 10 91 104 
ETHNIC GROUP • . . • • -- -- -- 147 3 87 
PAST NUTRITIONAL 
HISTORY • . • • • • • -- 122 13 11 35 56 
PAST MEDICAL HISTORY • -- 32 60 24 43 78 
PRENATAL DIET • • • • -- 163 20 9 36 9 
PRENATAL WEIGHT GAIN 
OR LOSS DURING PREG-
NANCY . . • . • . . • 2 21 20 28 54 112 
FREQUENCY OF PREGNANCY 3 71 20 71 10 33 28 
PARA • • • . . . • . . 41 20 39 46 59 32 
GRAVIDA . . . . . . • 45 28 35 51 49 29 
237 Patients in relation to the total 
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DISTRIBUTION OF THE 79 INFANTS BORN WITH CONGENITAL 
ABNORMALITIES IN RELATION TO THE TOTAL NUMBER OF 
HOST-ENVIRONMENTAL DISTRltBUTIONS AND MATERNAL 
FACTORS 
N : 421 
Factors Gradation of the Factors 
0 1 2 3 4 5 Un~las-si ied 
MARITAL STATUS • . . -- 6 3 1 -- 69 
FORMAL EDUCATION • . 1 7 9 38 20 4 
PAST FAMILY HISTORY 2 11 6 17 22 21 
---------------------- ----
~---- ~---- '----- ~---- ~----- -------LIVING ARRANGEMENTS 
--
11 
--
1 5 62 
SOURCE OF INCOME • . -- 13 5 -- 6 55 
HOUSE TYPE • • . . . -- 18 16 17 13 15 
OCCUPATION OF 
HOUSEHOLD HEAD . • • 4 36 34 11 -- 4 
WORK HISTORY OF 
HOUSEHOLD HEAD • . • 2 5 23 2 4 42 
PER CAPITA INCOME . 3 9 12 43 11 1 
----------------------
---- ----
;. ........ 
---- ~---- ---- -------
AGE • • . . . • . . -- 3 9 5 28 34 
ETHNIC GROUP • • . • -- -- -- 59 1 19 
----------------------
~--- ~---- ~---- ~----- ~------ ~---- -------
PAST NUTRITIONAL 
HISTORY • • • . • . -- 44 3 4 13 15 
PAST MEDICAL HISTORY 
--
13 22 4 19 21 
PRENATAL DIET . . • -- 51 5 4 13 6 
PRENATAL WEIGHT GAIN 
OR LOSS . • • . . . 2 13 4 8 23 27 
----------------------
,_ ___ 1----- .......... ~----- .., ____ ---- -------FREQUENCY OF mEX;NAK:Y 1 22 8 20 5 12 11 
PARA .. . • • • . . . 11 5 13 19 20 11 
GRAVIDA . . • • • • 14 7 15 18 14 11 
----------------------
~--- 1----- ~---- ~----- ---- ---- -------
MATERNAL PRENATAL 
COMPLICATIONS . . • 1 5 19 36 16 2 
TYPE OF LABOR . • . -- 3 2 7 18 49 
TYPE OF DELIVERY . • 4 2 6 1 66 --
DISTRIBUTION OF THE 79 INFANTS BORN WITH ONE OR MORE 
CONGENITAL ABNORMALITIES IN RELATION TO THE OTHER 
FACTORS IN THE NEONATAL PERINATAL PERIOD 
Neonatal Factors Gradation of the Factors 
0 1 2 3 4 5 
GESTATIONAL AGE • • -- 5 9 2 2 61 
BIRTHWEIGHT • • • . 1 1 -- 13 -- 63 
Rh INCOMPATIBILITY 
OF INFANT • • . . . 1 -- -- 1 1 76 
PHYSICAL CONDITION 
AT BIRTH • • . . . 1 4 2 1 11 60 
TREATMENT NECESSARY 
AT BIRTH • . • • . 3 3 2 7 1 63 
BIRTH INJURIES • . -- 1 -- -- 1 77 
NEONATAL LIFE • . • -- 1 3 5 17 53 
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